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xava 
thm •I*«tvie«l «o»lmotaaett »«MRa«Beiit» of t^tr** 
iodl4Mi iraM Bttdi* lA t«rtiaiy*lNitirl aXodlwX (SO-dO V!^  of 
tortloinr-ltttyl «lwliol}«v«tor oaA Aioxono (10*70 V^  of 
4i«so»o)««»tor sixturoo of vofyiac Ai,oa«««arltt oonotaat 
volHM «l 29^0* th» Ammltl— oaA vlooooiUoo of pwro 
•oXi'Oftto voro oXoo sooooroi m% tlM onto toi^ ov«l«upo* 
flMi omoofttrotioa AofonAoiMO of o%iiiir»3.iM« 
Amotoaoo Aoto of %h» okovo olootvoXjrtoo b«vo teon oaoljraoA 
ia tonui of tttOOA b^oAJio'volqr and l^ iooo o«ii«lioM« 7lio 
•oliioo of tbo HBitiag oonAttote&eo paanmmtmrt ±^$ %b» 
ootttoot Alotoaoot lt» oad tlMioo of tlio ooooolttlioii ooi»-
tantt £^ voifo oMolaod thmai^ oospatof malarolo* I^to 
oo&MtttrotioAMioaAitotoaoo iMHunloiir luio botn oxfloiiuiA 
ia fmm of tlio 4io2oetrio ooaataat mA thm vlaooolly of 
tlio iMdioa. fartliomorot «a altoai^ ham h—u aaAo to 
wxpXaiA %i» VaMoa pro6aot» Jto^ • ^ ^ ^ l l l^t of t l» 
AioXootrio oMMititttt tlio SijaitiBc otai^aloat ooa^otaaoOf 
tlio ie»»ioa« am tiM ioa«oelfoa% iatoraeti^ia* 43JI tlwoo 
oaXto no;* t9tm& to bo aaooolato4 to diffOroat doiprooo 
ia tlio oolToato aador iovootii^ioa* 
Tiio aietmioo jpar«B«tor» & novo fovmA to bo iadopoft-
A«at of thM 4i«lt«trio «oiMt«st of tbo ftOdlMB oaA «]MI 
MuKrloiir of oalott tet doofoooo oirotiBoiiOftlljr vltk 
iaovoooi&g tt^Miio olJio of %im osliott* fho MOoelstioA 
eeaatontt X.^  olwvo « tunuil vorlatioa v i ^ tbo diolootrio 
eoaotsBfe of tlM softiiai* 
fliooo ottidioo yovool tliot t l» diolootrio OMuitoat 
OBA %bm Tiooooitjr of tlto »o4in» piigr «a iai^rtosl roXo in 
Aotomiitiatf tlio ootUtaotmoo of tlio oAAoA olootfo2jr%oo« 
SIM oiM OBA tlio okuurco diotvitetioA of t te oloolvoljr^Mi 
lunro oloo boott foiaA to influ^too tiio ooaittotoftoo boiM^ 
Tioikv of tlio oiootroljrtoo itaAor i«vootii«tioa« 
I^oBoitioo and Tiooooitioo of Aioxaao«««lor idxtitroo 
(IO-509( dioxono ty woidlit) osd ttiooo of t te ir oolutioai 
fuaetioBO of twiporotmo oad oQ«|»ooitioa* Doaoitioo ht^n 
boon fooad to oi»w liAMr voriotiiHi vith toapomturo* flam 
Tiooooitioo of ooivMit KiJEtoroo iunro boon fooad to iaoroooo 
OlMOt iiSOOrljP roOOlillli O MOCiHW f^ f*^  tlMB dOOfOOOO Vith 
dooroftoias diolootrio ooaotoat of tiio Bodiaa* fiovovoTt 
tteoo Tiooooitioo foi l to ^MV tbo odditiTo b^^crioyr vith 
roopoot to tbo diolootrio eoaotont* Tbo vioeooity of tlio 
oolToat Bosturo iaorooooo bgr tbo odditioa of to^ OH»«>bttt]rl» 
MuaOBiai iodldo* fho omkoontTotiim dopoadoaoo of Tiooo* 
oitioo of tao olootroSjrtio oolttti<mo boo ottoooooftoiy booa 
3 
•ad flMMUM •ttmtlMW. flM viMMitjr 2 «o«ffiel«i% alieM 
«a oirwnOX d««r«ftM la i ts T A I M * vltli ia«r««iiac t « p t * 
r»tiix«« SbU IMS b««i ftttrll«it«A to tlio dooroooo ia tte 
•tfttotiuro BoklAf offoot of tot>»ia'"1wttyl«itB>nliiini iedldo 
«• tlM t«ijpoiwli»ro iaorooooo* flio irolaoo of tlit offootivo 
flovifti voauMf T^ luflpo oXoo boon ooayiatoA. fHo Tolno of 
T^  ittorooooo vitli iMJOsntmiMtg ooaoontrvlioa of tlio ooXoto 
tHorolgr ouciootiac loa^4i9oao latovaetioaa iMtvooa i^^^a)^** 
ioaa sad vator aoJLooaloo* fiio iaovoaoo ia V^  with oolato 
ooao«itvatioa bao furtlMV bo«i at^rlfeatod to tlio niptmro 
of hardratod ( 0 ^ ^ ^ ' * ' ioaa vomltiag iato oa iaoroaoo ia 
tlio aaabor of froo vator aolooaloa* 13tf.o h»$ ko«i oa^pertod 
^ am oteowatioa thai at a giToa aolato ooaooatratiM Y^  
dooroaooa with dooaroaoiai voi^^ 9or ooat of vator. 
Applicability of Fuoss-Shedlovsky and 
Fuoss-Onsagar Equations to Associated 
and Unassociated Electrolytes 
THESIS SUBMITTED FOR THE DEGREE OF 




ALIGARH MUSLIM UNIVERSITY 
ALIGARH 
RIZWAN AHMAD 
DEPARTMENT OF CHEMISTRY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH 
1 3 7 3 
M^umtiasBm to AooociatoA oal IJttoMooivlod BloottmlTtoo* 
ttaAM" ajr o j^posirioioft OBA io oiilt«te^ for outelMioa 
for tte mnupA of i^uB« Aogroo i& OlMiioti7« 
?li*X)« (Botr fork) 
thXm SM jttst a l i s * to vtvwtm ajr tMp gnclof^UuMM 
to I^ r« liuna Xol«i» »hji* (Hov lork) «ltlM«t ultooo VftlxMUo 
Ciildioaoo and liol# l a aaajr w^o* Z an aiix«t tliio work oeal4 
sot luffo btoa poaaiUa, Z fool iadoMoA to fir* %• Mafl^al 
Zaloa» ^a«D. (Allg*) for Ma tmZjr aiaooro iMlf l a voaoaroliy 
witlioat aiiloh tfetia voric a l i t^ lunro lM«a boggod domu Z 
aakaovloAio tiit faelZltloa pvovldoi lir frof* v« ftateoa» 
Moal» Boj^artaoat of Ghaoiatry aad tiia fiaaaoial. aaaiotoaoo 
fipoa Ooaaoil of Saloatlf lo oa4 ZataatrlaX Boaoarali (So* 
^oZlil) • Z oa IdciOjr gratofaZ to Pxof• a«ll« fH^aa* fiOFort-
aottt of OiMBiatiyt Talo Ualvovaity (VBA) f»r pw^wiiiMg 
oonputor pfognaaa. Z a^mXL bo faiZlaff ia ay dutj I f Z tfo 
aet a^jproelalo tbo onoouroiEiaoat and balpfax oagioatiosa 
tliat Z roeolTod fvoa mj aoalar ooUoadnaa and frionAov 
fir* Zaaail K» fir« fiadro-AZoa A»aari» Mavoof Bhai* Mr, Bo/aa 
affort of Mr. X.i« BiddJUmi alio a tra ia^ IdMOlf ia draviaf 
graplui* 
fiaaZZjr ay tbaaica ^o to ay vlfo» BicfOt and ay 
fMiiZy for tboir oouitasl «iooara«MM&t ondaranoo tiiroitsb» 
out tiko labour Z oa grateful i a aoaMiTo boyoad aorda* 
(BZBITAB ABIUyD} 
o o s f B v t a 
AtetVMt 
fill U^  
XAtVOdlMrtlkMI •** • •« « • • * 
ItxixsfljMmttJL »*• « • • • • • ) ( 
ii««iilt* cad 2)i*«iiMiM 
iSoXiiUoM ot Jl« f^iBr« »%^M, »9^iap» 
«XooteX-V«t«r AixtuTM at 296*H X •«• 29 
XZ« Bloeirioal Coadttotanoo* of iDUiila 
Solatiofw of lio^Br» B t ^ i r » P r ^ Z , 
«l 29S,I( X ••« «•• • • • 69 
J?Aif •B» 
Viooositjr fftttAloo of SoliBllmio of Toira* 
tt'te'lrlMUMaioa Io4ido ia Diox«oo*ir«lor 
Miatmroo 
Xatvodaoliloa •«* **• ••• 96 
aootato mad Diooaoaioa ••• ••• 10/. 
Boforoaooa ••• ••« ••• 120 
AppoaAia ••• ••• ••• 126 
ABSfSUOf 
"fhm ^Im^^lmX «(»idttotaii«t f i w t — n f «f t«mi^ 
MiA ««tr^lttt9rX9lui»9toiUyiai l»o«ii«« «aA t*«r»»ttIiqr3«umil«Mi 
iodJ4«« «•»• «aA« itt t«rli«r3P*tait]rl almtel (20"*80 v^ of 
t«ni«vy<»tetrl ftl«e)Mil}«««ft«r aaA 4ios«iit (10>»70 «S( of 
<iio««i»)^w1i«r »iJit«ur«i 0f iruylBf «i«l*«tsie o«a»%«»t 
•aJjM* «t 25^6* fh9 AmmtUtt tuA viMMMltito of 911M 
•olTittto vwro aloo aoomuroA m% th9 M«O tt»por«liii*t. 
flio oomooalziKlioft Ao^ ottAo&oo of o^uivoltnlt ooaio 
4«ottt&oo 4ata of t&o ohovo ol««t«»3jrto« luflro booft oftASiarftoft 
ia t^am of fuMHMIJbodlovolqr OB4 fttooo o«iMitioMi» fHo 
eoBt«ot dlotoftoo, ii» a&a tliooo of th» oMOolsliott ooao-> 
totttt K^  ««ro OMOIMA tbsNmfik ooaftttov oMljroio* thti 
itt tofso of tuo 41oloo%xl« eo«o%o&t woA t te viooooitar of 
tlko aoAiiM* furtlioimoro* «B s t t i s f t ham IMoa nodo to 
«f|iXoia tlM v«JA«a proAaotf A '^^ [» ia tlM Ugiit of tlM 
dioXoetrlo oo&otMtf tbm UMtimg otuiiraloa'l oonAaotaaoo» 
tlio io»»loat oaA tko ioa^ool'voat iatoraoUoao* idX tbooo 
•aXto voro foaad to bo aoaoolatoA to Aifforoat do^rooo 
la tlao oolToato luidior iinrooti«atioa« 
^i« dlotoaoo pi»iBOt«r» & voro tomA to bo lAdopoa* 
Uitmnmaf of inlott te% dooroMO iqr«t«B«%ioslljr vitli 
iaoroooiag «lOtti« oiso of %hm omtio»« nui ftooeoi«1tloft 
ooBotoiit* K^ olwvo • 4Mua TaTlttliMi vitlK tlio dioXooffto 
OOSOtOBl of tlM SOdiiai, 
fHoao ottaiioo rovool tiutt tbo AioJLootrio oeastoat 
•ad %bm Ylooooitj of tlio fii&lMi f^ Uif «B im^rtftat volo ia 
dotoiKlAiim %h9 ofHBAiiotoBOO of Itio ftdAoA oIootro]jr«oo« 
flio olM oad tho olMTgo distnimtiwi of tlM oS^otroljrtoo 
liwro oloo bo«ii foi»a to iaflttfaoo t&o ecmAnotoftOO boli»> 
irieitr of tho oaLootyoSjrioo i»i4ov isrootifoiloii* 
l^omoitioo sad vlooooitloo of diomoBO-^ mtor aixtuvoo 
(10*$09( diexoso ^ voiglit) nod ttooo of tlMir ooltitioao 
vith totrft-tt^ tafttjrXwBoaliM iodido luifvo htm noooiurod •• 
fttttotio&o of t«i^rotuso otjd eoBfOOitlMU Doaoltioo iisvo 
booa fomd to oiiov lintor Tariotioft vitli t«ai»^«tttro« !aio 
•ioMOitloo of ooXiPOitt fiixturoo boiro bo^ ni f^ emsd to iaeroooo 
aJUiost Ua»uf%9 rooohiiag a B i i w oad t l m dooroaio vltli 
do«yo«oiac diolootrio ooiuitoiit of tho aodlmi* Eovorort 
thooo Tiooooitloo fo i l to okiov %hm odditiiro btiuKtiovr vitli 
irooj^ oot to tbo dioXootrio ooaotvat. th9 Ttoooolty of tlio 
•oXvo&t mixtttfo la«roo»o« lny tho addition of totroi>a»btt^l^ 
•aaoninB lodldo* thm ooaooatratloa dopoadoaoo of TIOOO* 
oitloo of tho olootroljrtlo oolatloao iiao oaoooooiUUjr booa 
•ad Thamtm •ttiAtloM. fi^ Ti»M«i^ B oo«ffi«i.«iit tikmm 
oa ov«nax <l««r«M« &A it« TftliaM vltli iiierMSifi« ttn;*-
rmtwt^m this bae b««i attrit»itt«d td tiit d«cr*ayM ia tli» 
atmotur* KAIGUBC •ffoot of toty»»ii»lNitrljBBejiiMi lodldo 
•• tho toa^orstor* iaoroaaoa* t&o valaoo of tlio offootlvo 
floviag voluaot T^  &«•« also booa oooipatod, fho Talao of 
T^  iaoroaaoo vltlt iaoroaalAi ooaooatiraliOA of tho aolato 
tlMfTolgr oaigoatiag ioa*»dipo3y» istoraotioat botvooa (C^H^ l^^  
loaa aad vator aoloealia* fim iaaroaM la V^  vitli oolato 
eoaooatratiOB hM» fturtluir liooa attrilraitod to tlit vuptiuM 
of Mydratod (C^ fi^ j^ ff'^  ioaa roattXtlaK iato aa iaovoaao i& 
t)ia auBlaar of firoo vat«r aoaaealoa. Thla baa o^oa aupportod 
^ tbo obaonratloa that at a gitoa aoXato ooaomitratloa T^  
dooroaaoa vitk dooroaalBK vai^t par aaat of vaton 
^ A a f A 
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fiM stttdir of •I«etrio«X oeBAii«t«BM« of diluto 
•lootvoljrtlo oolatioM ham VMIIMA » floXA of tgfmt 
inportonoo for toito • long t iat vltJiOttt Xooi»K a bit of 
i to flsfour. Xt lioo boon aULo to attTMt tlie boot braiao 
of tiio worlA aad a lot of imrk htm boon Aoao * ,^ i^arti-
ealarly tbo atii&loo of aolntlon of totr»i»a2Jqrl«B«»aiaa 
•aXta ia a vldo Tariotjr of iMiXfoata baa aabiovod Mttflh 
attontioa^*^*^*^^* fhiB ia on aoooiiat of tboir «ood aoJtiK 
bility obaraetoviatiaa ia a 4iroat aaibtr of aoliroBia aad 
tbair eapaaity to fom boBd3.ei90«a aoriaa v b i ^ aaka tboir 
ooaparatiTo atudjr foaaibXo, Saab atoAioa aado oa a aorioa 
of totrfr^albarlaaaoaiiai aalta aad alkali ballAoa oaablo4 
aaay iavoatiKatora to oorrolato tbo traaapert gbonoBonoa 
vitb tbo aoliito>»aolvo&t iatoraotioaa* 
7bo I)o^aro<«^oicaX-Oaaa«or ' oqaatioa abova ita iaabi« 
l i ty to iatorprot tba ooada^aaoo 4ata of Ailuto aolatimM 
of many olootrolytoa of l a r ^ aiao of oat (aa) • ioaa or of 
botb* It aajr* tboroforot bo bolpful to roriov tbo aoqaoaoo 
of doirolapaoat ia aaglaiainf tbo ooa^ttotaaooa of Ailuto 
aolatioaa* 
Aooordia^ to tbo Dobjro->il\iolBol/«OBaacar o^aatioa tbo 
oquivalont ooaduotaaoo, A t io £!•«& aa 
This •qtaatioa aliov* tind thm •«itlY«l«iit e(Miduot«aM» 
A « b««r» « l ia«ar r«latioiuMkip vl th tlM atuftrt root of oe»« 
ooftt^ratloftv 0« tiio olopo of tbo plot of A Tontio Vtf lo 
oftoii MOlod tiM OBMcor l la i t iwg olopo* 8/^  « C^ A^^  •*'^) 
and latoroopt io tiM o«ttivmloiit oo&Auotottoo mt tho aovo 
ootto«i|tmtlott» A ^« tlM oeiiotaatOt e< and ^ «ro fciioim at 
t te rolaxatloa aaft tba alaetrepiioratie affoota, raopaetlTaly» 
and tlMjr dapottA ttpoa tha natura of tiia aolTaiit* ffrom atu** 
tioa (1}« i t la ttlaar tluit * daovaaaa l a tha ioaio BoUUty 
vi th iaeraaalAg oenoaatratiOA* ia baaad oa tha ooaeapt of 
ioalo Ataoaphara for aobi l i t iaa of ioaa* Tbia tiMory taicaa 
iato ooaaldaratloa tvo aala faotora» (1) lAaa aa loa aowa 
tluroa^ a aolatioa aadar tha iaf2»anoa of aa i^pllad f ialdt 
dlatur^ tha auvroiuiding loaie ataoapbarot iriuioli tiMa axarta 
aa oppoaiag alaotrlc fDreOt (11) tba lone ooaprlalag tlia 
Ioalo ataoapliara inroduoa a oeaatar mntmt of aoXvaat lAktk 
alao ratard tlia m%tm of tlia oaat^ral Imu fiovavar* aaaa«^ 
aaa polatad oat tlaat ia oaXealatlag tlia ralaaatloa affaott 
1i%^9 aad aUokal aai^aotad tlia laf3ii«iaa of tlia Brovaiaa 
aoraaaata of tlia ioaa aad alao aapXoyad a traotaaut irtiloh 
la Talld oaljr i f tlia aaeatlva aad tba poaltlva loaa liasva 
aqual Bobllltlaa* Wur%tmtmQ>f$ ba baa abova tbat tba aXaotro-
pboratio offaot ooaid ba ealoalatad la a aaaaar vblidi doaa 
aot iavolva tba ioalo rtAltm Oaaagar'a traataaat ooaflraad 
tba aquara root raXatloaablp batvaaa tba A daoraaaa aad tba 
eoBOtatrfttioa i&er«ft»«« IfitAtloa (1) «m» tomaA to b* Talid 
oBljr «t ••fgr aov ^a««i«v«tlatt«* Xn oiPft«r to o^orooM tliio 
Aio«r«iHaiair snajr •mpirlmX o^usttoao voi?* sugBOStod aaA 
wf eritieistd^^, la tfnatntag %h0 ooaitiotlTlty of oworal 
•tswEif aalHiaiYalOBl •aaetiraXy^ tos i t wm ismaA %hm% tlio 
vatooo ot A 0 oaXottlatoA fvoa otnatloa 1 mf aot ooaotoat 
ovor anjr oppvooiaMo ooaooatvatioa voaco* It tlio Hatting 
o^aatioa (1) la anroagoA ia aaoh a vajr tlutt A ^ aagr W 
eaXealatod Alfootly trmi tlia iaaivliaal TaJ-ao of A* flia 
A 0 iralaMi oospatoA ia tlila aaaaar wiil bo aoaigaatod aa 
A'9* 'i»ka BlioAloTolv^^ augsoato* ^o foJJUnilag oMtfaetaaot 
ota«tloa» iaatoad of Uaitiag ataatioa 
ft m I  jg • A - • SO 
or -A • A j^ - B^ ytr • (1 *(<v^ BC 
vitaiMro B io «a oapiarioal ofnMitoat el»x«etoviotlo of oaoii 
oXiotroljrto faarlag t ^ oano ordor of ao^ paitado* Xt ia oa 
la^roatlag faot taat for mma^ olootroXjtoa tho oXopo B of 
tliaoo Xiaoa haan ToXttoa aot far froA ^la aa^aitado of s^ . • 
^A^ '*' f' in Oaaogor Xiaitiag o«aatli»* flOa ataatloa vat 
foaad to ta appXieablo apto O.IB oMiooatratioa ia tbo oaoo 
of l<»1 oXtotroXjr^ witaia ta* osportaoatal orror. 
saoroaftor* laoao^ ''^  aad Oaaogor^ ® tatiaatod tho dovia-
timi of A 'wmnm JC pXata from Xiaaaritr •»& «ao roproooatod 
tor til* mUitlPm «f two %•>»• to th9 •qttatiOA (1)* fim 
J- - A© - ^J^^ • BC X©g 0 • BC (2) 
fill* t^ufttioa iiM fortlMr b««ii M«ifl«A tor F M M tfid 
Qtmmginp^* . Btflmitag vlth MI •qti«lio& of tlM tarp«» 
tlkor AodttooA an oxpvoMioa vliloii rooowMLoo tlM eoateotaaoo 
o t^tttllOB (2) toaood on omplrioaX troatsoat. Tho AoxlTod 
oqttatioa i s of tiio typot 
A - Ji^ • S A . ^ • BO 1O« C • (f «o(>/tf)(#| • j jV^c 
(3) 
1^1^ lo ooolor to hayoAli than tho evl^iBftl oatinroooioa for 
A* la tho atoovo ozproooioat S io tiio oooffloloat of tlM 
Xlaiting lavf aM M 4opoatf« oaly oa tlM proportioa of tho 
oolToat MA tHo ohorgo of tlio loaot viUUU J| oaA Jj ^P**^ 
oa tho awo poroaotoro tout aloo oa tho 4iot«noo'a* of 
oloaoot approaoh of ioaa* 
faooa oaA Erwam^^ aood otaatimi (3) vith hi^hor toraa 
fOJT tho dotomlaatiea of aaaoolatloa ooaataato ot qaatoraofjr 
waowiaa oaXto oaa aXhali haUdoo la vator oad AlosuAOirator 
aixtuvoa at 298* 16 &. 
c. 
fttMS M4ifi«A ntt»tim (9) to MMWit for tiM • ! • -
•oaity •ttt(% of tiio oelatioa oa o«ttiiralost ooaAuoloiiot moA 
tli«Mforo» Aorivod oquAtioft (9) to tlio fom 
f - ( ^ ^ - ^ )/C 
fliMit fttooo^ oblaiaoA anotlMMP oquailioft i^ lUL^ lAoladoo 
tlM oaoo of aoaoolatioa of froo iOAO i»to %h» ioa-jM^* Bo» 
twnhmr ^oitttoA out thmt tlao aoatrttX solooaXoo of mukh olto-* 
tioajftoo (li«ria« lorco ioao) pirtiaiay Aiooooiato isto f»oo 
ioao ia ooltttioao* ao o^ i^ Xiod tlM l«r of moo aotioa to tho 
aoooolotloa oqttill1»7it» 
•aA ototoiaoA ^^  _ 
A B 
* A -
vlMTo X^ io tlio •oooolotion ooaotoBt oad tiMi teaoiettoA 
^itoatitloo rofor to ootlTitioo. AotiTitjr eooffloioato* *f* 
of tiko froo loao voro oaXouXototf iqr volog l}o)Qro«aiioltol 
oquotloft* I f I f Aoootoo thm fTootioo of oolwto prooost oo 
b 
«lMr« i^  « 0.4545 (•V2E»^)(d^«*V«000&l£f) (6) 
viMV*A 1^  ! • t ^ •qiOLvalMit mmAmtAtrnm ^x» to fyo* ioM 
at Maawktvatioa 0|^ * SHa TtOya* f w A ^ s«|r %• oM^Uaai 
ft«Wtittttio» of tiiio otttati^i isto o^mftti^ i {$) i^voo wm 
oxpvoMioa forX vliloli ooooimto i ir tHo wooiirtioa of tiM 
fsroo ioao mloo* tlM rooultaat otiiMli^i lo of ttio fo»»» 
A -Ao • 8 x ^ • lof log of• U • FA^)cY- ^ei^A 
(T) 
flM) final fom of maOMl^tmm •qia«lly» i* i^imi ^ fkwM^ 
(Pg •«<? • (tt^|c«/l2^ - ( iC»b /B^ [noi7 
JitttfttiOB (8) mm •stKfaetOfULjr «••& t«r «b« Miflooi«t«a 
•l«o%roljrW** Sbi» ^u»tiQB itt otrtaia M M » ^ iptt* tte 
B«cAtiv« Talii** for t2t« i«Aio sss^elatioa «m.«h i« pii;]r«i* 
8 
ham sft4ifi«A tli« mtOaM^tMe^ •%««ll4m (0) Igr «ea»IA»il»i 
t)M lOiiiktr ofAw t«nMi of ooaomtmtiMi mnA %»tks-itw»§t 
lattariottio tiMdrjr* 4ttstl«» •qusliM i s k«M4 on %&• Bj«nnK 
iat«rio»i« ttttmMrliMi tib«oxy snd ham h%mk fwmA to to gooA 
1ft tiM MM o f lMIC-««IIC» ittUTMtlMI. VHIU fll»mHaBMiir 
•tvaliMi hmm^ 9m %h9 &»lvo lftt«n«ii« ftttvtt9ti«ft Hioorir 
JNo»»oO»iCi«r •%ii«iioa luio boos viAoajr uMi aaialj 1A 
ti» ••«•• of «|BMitn«ftl •l««t«ol|'t«Ot iriiU* ftt»«»-<lMrll«» 
•«««llMi^ iMMi llBltM apyHoAiUltjr snA im fOWBA to to 
rooooftftfcly «»oi for «BOJMM^1O«1 olootveljrtoo* 
fiMMO haA |«opoooA^' m aoftol for oolmtlmHi of ojpao* 
trlool oiootrolftoo* 9wamf OOOI^ MVM oasttroA on lono of 
oiiorao ^ Oa onA ouvronaAiiA to A ^niftijnHm aaBtalftittJi m. ocMb* 
timioiio oiHMO oborgo lAiloii latociiates to ^ o« Vliitt toe 
oooplMroo oTorlojpt tho oofroopoaftlaf lost oro ooiifttoA oo 
polro, aoloMetloft flolA oad olootroi^wrotlo oo«nt«p oorvoftt 
for tto soAoX oro ooftpotoA nolsg ooat low tlMMtijr* thooo 
oro OQtttoftod to tfliro o ttooo i^ oroBotor oesAiaotoaoo fn&otloft 
•^ i^i A«» A^* ^^  t^ Mro A. 0 10 tlM Koitiim oottftaotoiioot K^  
lo tlio ooooolotl«R oosotontt OB(A A 10 tto Aloftotor of thm 
ooofOort* AH tlio tofMi of tto foaolloft oro gLram aaqflimtt^m 
A aotlwO of OorlYlas Tolttoo of tJio p«ro»otor fro« oooiootoBOo 
Aoto lo AooontoA^* flio aov ooaiootonoo o^ootlmi roploooo 
o i l tlM fTovlooo oquotloBO iMlak hacm tooo proyoooA oorUor* 
v * 
VJ 
Utam ttio t9mtvamtt la mmmmt ( i ) tli«jr «mi tiM • ! • • a^Atl 
(vl^Uf ciiiif^ i»A m$^3nm $M m ewitimw)» M A i l i ) tii«r 
f i l ls Mt t tMiM o f Oj^OinitKNI illf03?PM 1^» IMMMVA Of «0e«ti l l i 
Ml«U«B A(6}f tlMMUj « tltr*« j^ lHPtll«t«r HttfttlOttf ^Nl4i«l« 
lairgo 0M9«r«A to tlio in^ JLoM of tiMi ooXiroRt soXioiaoot #»o4 
9«wwXtM^9m ! • fouttd kolvooo tiM 4i«l«a«o pmtmmtmf a •»«» 
tlio oitttvo $0 o«ilyo diota»«o of ttet iins* fwrtlMmovOi 
•olttoo of m ool«al«lo6 Igr itolwo IqrAfoiyiitMioo fjtmkji^ mA 
•oJUiOo of m ooXottXieltA fegr BoXtamaR otuAiM aaA o^ oooloo^ l 
oteo^rootKlio fipos Kj^  ogpoo with %hm TOIKO of A* for nulM 
o»m tlio ooB i^oio&ot f^Aotim fo^ teoo to ofto jHiri»ot«r m&u^ 
t i« i iA*J^(oi i ) * ^ ^ ^ Oftioo otMNPo ioaio oaA M»2.Tiat 
volJHMio oro ooot«s*o^ 3bo» noiiauUjr Oj^  |( aK |( «^t oU thm tlivoo 
vaopjr i& OR «rr«lie voy fe* o «ivott o2o«tero2#to Iji dlff«PMt 
•ol-rott%if or vltti ooK^^ltioft for oo3»lt«ui i& Miioa ool^ 
v«Bto'^*^* fHo roooom for t te AiMOtor io otnriotiot tool 
iooo ia roftJL oolvtato oro aot r i f t i oHorgoi ofltoroo is oo&ti« 
mns* l^aio tiioosgr 1M«OA O& tko j^iidtiirt ao4oI ^loo o 
«oo« oooottst f^r tlw loii#Mr«ito ioaio iatorootioaot i t ii^oros 
mXX AotaiaoA oliort««aa«o lUitorootioao ii«o-4Mi ani iOA o^oX* 
xU 
Vint} irtU.^  OftB OAljr ^ d s^oPibcA fey f arMMktvrs lAileh murt 
B«e«aM of tism AlBmmpmaijM %•%«•«& tlit ^eeoMtl^ 
•Xootvoajt* i s doftorifeoA luf tho ottti^ tioft of tlio tyfO» 
-^(o) "f^©^* '''**/^> •^^•] 5^> 
n^mrm p !• til* £r«etio& of ool^lo t ^ t ooBtirilmt* to ttm 
tiNwsftiHPt of tlM 0B»r«iit«Ax/x ( ^ 0> la tto vmtio of roX«c»> 
tiott fioM to tlie ttctoniia fioXA« •ad^ '^^ o ( ^ 0) io 9ro:p«r» 
tiottal to tJto olootrei^r^io ooiwtoi* msnmm^* '&m la^ oip^ 
toaoo of tlilo mm »eAoX lo to voi^ iooo tlio j^riaitiirt aodlol 
om vlileli «XX tiw •mtlXmt tixo^PlM oiro l»eoA» fMo now i»4ol 
oUaiaatoo a nwilMr of ortifo^o tliat «P« ^fopwrtioo of i^i^ 
•itlvo aoAoX Iwt t ^ t oaaiiot bo eorrolotoA itlth tiM ^opoftj 
of tlio rool oy»t«o« 
Xf oXX t ^ loiw poztlolpotoA in aot trwio^ovt of 
olMirgo t^ oB p • I and 04ii«tic» ($) l>oooao«f 
itt viiloli ^^ 0 OBA i^ o ^^9*^^ ^^^ ^^ ^ ^ iraloaoo of tte 1MIO» 
l l 
t«i9«f«litEr«i ff. It A firaflflleA (1 •>') i t •mniMi to fotm 
noa«ooaAit«liBc fftini tli«a •«ii*timi (9) WWHM* f«A»»«XraTui 
eoBA«0twiet •^ttatioa'^9 
poMiOatoA vltik aMoeiAtlOB ooB«t«nt« 
K^-(1 • ^ ) / c f f * (11) 
«lMr« ft Afftiirltf oo«ffl4^«Bt «•• Mt tqaal to •!& f « 
^x/2. la vliloli ,^« o /^Dkf oad x^ « BWn^. 
for tte prlBltiTo M4O1^» 
E^  • {4iri/iooo) / K^ •»»{ ?M^ (11*) 
l«aotlo« (10) 10 « two foiwotor otrntiottf A * A(o;jl^» E^ } 
ifUoh io vMd in m i^ fotott «tooo oeaAnotaaoi onrto lioo 
bolov tkm liAltiais toasiat Iwt i t io noolooo for aoot oloo* 
trelytoo in hl^b diolootrie eonotoatOt tlio offoot of td^^MP 
toiao* IMA to tlio oonAaotanoo ftuMtimi of tiM fora« 
"^(o) • -^o • *^* • IC la c • GFiCxa) (ia) 
Horo 1 • S|A^ * 2£2* 'f <^ ^2 ^ P * ^ ^^ ^^ ^^ ioaio 
obor«o» Of 9 a8dY|« ?|(sa) 4oj^ oadt oat ho boaaAorjr oeaditioa. 
Xkio tostt (A^ « a(/^ 4^  so la 0) «-A.* ia iaAo^aloat of tlio 
1^ 
AiMtmum p«r«Mt«r« ft9m •%ufttiea«(ll) «EiA(12)(iiltlL 0 
fiom of ooadtt«t«iiM •^ vstJKMi m* fMai ild«li i« U M I ^ f i r 
MMO^ Taluoa of S^ « 
f lw •tiMiiiottt 
-^•Y^^ • so''* Y *^ • «oya» oA cff , (Y^^)] (15) 
! • A %la9— pmtmMtmt •qtt«ti9ft,A* (6fA^» Kj^ t «>)« f«r 
9Viaitiv« Me4«3^  tbJLs •qii«li«i ««i l« voAttMi to tvo ffor** 
«otowitA(OtA^i I-A) •» ACe»jv^ t • ) . 
S^iuitlM (t9) o«R bo oritton in tHi iois^ 
SVkttlioa (14) rotvifoo tlio 1100 of owitiniMft l» OBAVJ « I V » O* 
SlBOO P ottA ^ oro tlio aooffoooo^o pvoforlioo ottA for o rooX 
•irot«B fi ( r « «) aad >2 '^^  * ^ ^* «owilnflooo« Za oolong 
Xotiac i\X MAAA^t o is rofloooA Iqp a» tho dloaotor of 
dttiPBoy ooiviwro MUi tiM ooajaotoaoo ftwolion (14) >otoioo# 
A -'/(At [< • V « y t fit a) • »|(cYt fi»y! • a)" 
itt vldoliAX o«iAAo aro iaftopoadosi of m* fiyio o««oUo» 
io o tliroo paramtor oquatioatA «<Au (e;v\^t X^ » &)« !mt 
olMrt-rwigo ioa^loB onA iOA-ooXtost latorooliOBO oro 
up im t. 
l b 
l«l« tiuiil ftlX tte 9«lv«A IMM «p« Mtt>>«0aim«tiJi« ( p « f ) , 
tel f«r %]»• tiffMiiMi mti4ML f ^Y* ^IMHI M I ion i» d ft 
4i«t««M r • £ firas ft «fttlftft» ftitimp i% v l U diffftM fttPtlwr 
way ftr i t «U1 Aiffftftft t^maim tiM «ftliMi M A fam ft oMt* 
9ftlr vlXX t«id t« on«ttt ia timUu OMtftUt F«ii^ IwlMefft 
l i l » 4ipftlMi «iA oofttrilMilft ftaajr tft iliarglftg oiunpiftt* l^ 
llftfttlftB 2««tftt« tlMOIfftit 
viiwt c<]M t te %U» Mr«r««t fTMrtiMi of pftlvft tl;ftk «P» ift 
ftoatftfffet is 1ft tiw 4ULf!r«fftiift» ift MMrcr Iwtftftftft iftftft la 
•tfttft V » A M i r « a« ^aotalrftliiMi ftf «iffftftiofi pftir is 
0(1 «Y)» tftc Aifftiiar pftiv «MM«ft|y«li«a ift o<e(1 * ^ ) * 
O0ftM«iMfttl^ p« 1 *o< (^1 »V) mA tUft fiafti ftMi4bi«laaot 
•tiifttioa ift ftf tlift fesm* 
Bxpliftit ftsptaftlftft ftf fttuftliftft (15) ift girmk ia Anpftatfis i * 
naftU^^ftquftiiMi (t$)|A"A(o»7^t ^*'^y] c^ **^ vftiftiiftftftiap 
kfttvftMi <<ffYt MA A« flMftt 9«rftMiti«ft «r« fftitad • • fftXlftw* 
i* • 1* ^=^ U* — «-) ~3 A V 
l l 
of oitUBiMk Mi» is «M«rtlMi lr» 
•aft tlMi fWMfkiwi At fti90l«r pslr W* 
s 
a 4«9ttti oa tlM Mlii«ia«p i^rmmUam 9p%iAtk9 %• tlM Milmif 
fiMx«ir«v«t i t i« vwpjr ijit«r«»Uaf to imHrtili tiMi 
• f fiiMNi 1979 •q^ueUM la ovfttr t« mtmimm its t iyl l i iMl l ty, 
l^ lnr tia.« smm^ t i l * •MMNVMMBt* of * l « « t l l 4 i i §§»» 
AMitttioM Of toterfrMOHlFX CoUqrX • attlr^« oili^l, pr^mtt 
OBA butarl) iMMiim onl totsraMflHwoidMiate I M O ^ * 
iii^^M», MtjiM, fwjm. m^tmt, OM i»^m) la *«rti«,. 
^tjr l «iooawa<-««tov Bixtiuroo of Oifiwpwt ftioXtotvio MBO. 
toato r«agia« fipoa 16.5 1^> ^61.3 «i« t«IWMwtHrl oad 
otHrltaaftBlM lr««i«oo» oad to«r».pni|rX» «B4 UrtyX-owwaiai 
15 
io4iA»« iir^Ml ttd Sii|flX) la diox«D«»if«t«r mixture of 
T«rlowi Ai«l«otrio eoii*l«iit» raaglag £ N » 17*69 ^l> ^ 69»69 
htem b««& atuAicd M m fimelioa of «»M«atrfttioa at 298*16 £• 
tli» Fuoff* 1978 •quKlioa ham h—tk Mtplttjr«4l for t&o PAMAaotrio 
•MdjrsU of tho QOftOoalrtttioa AopoiiAoaoo of o^uiTalont oo»* 
d«otaaoo data uaias J?Ali40aEB tro«r«MM» tha eoaoo&tratlMii* 
ooaAiietaiioo boJuKrioor of tliooo amlt* imdor otiidjr h«i teoa 
^ « tlM ValAoii produotAo^ » ^ ^ ioiiio aaaoolatiott OMiotuit 
K^ » tiiuo dogroo of diooooiafcloii «<, tbo ooataet diatanoo a^  
and tlie dloleotrio ooaataist of tho aadlia D. 
I Z F X a Z l i B H T A l . 
J LO 
«nt0iiluM iodidl« (BMitMB) and t«tm»^tyl«w»ai«M l»diftt 
v«r» 1 »4«*dl«x«iMi (£• li#rok) and t«^« 1xitatt»l («l*7* BMic«r}. 
eantratad l^dyo^aorlo aaiA mA diatl l laA vattr for 12 
hour* viilla a alov atvaaa at pura aaA drjr Bitro«a& vaa 
bubbXad tltroB^li tha aoltttioa« flia aaXA aolutloa vaa alialeaa 
with FOtaaaiiuB liydrojada palXata and ntUUa aoaa of i t ra* 
Aalaad aiidiaaeliraA» tiie aquaoua layar ia ttm off* Koat 
of tika raaidttal vatar vaa yaeovad ^ iwai4A« tha iiojuoia 
o^ar fraaii potaaciia bjdr^aUm paXXata f ^ 24 hownt aaA 
tHaft tgr raflaxiiii; OTor axoaaa of aodim for 12 Houra unt i l 
raaatioii oaaaad aad tha aodiaik for 12 hsmrm a&t i l raaatioa 
oaaaad and tiia aodiun ranaiAad teri^jlit. I^iaaUjr IfiHUoxaaa 
vaa dlatiXIad froai tiia attova mixtura and atorad ia aa iaart 
ataoaplMra of pura aad dxy aitrocaa* 
£artlary Bataaol (CH^}jCM}fit m «;rada tart iary tetasol 
1 
vae di«tiU«d at 82^C. 
All %a9 Mltttlona v«r« pir«partt6 tigr vtlght* A 
««ll^«d cttOttsit of eolttt« wMi transferred to a 50 ml 
standard flask la a dry box in an at&osphars of imrs and 
dry nltroiEsn* The flask va® flllsd upto ths mark with 
solTant and aotual oonosntratlon vas datsrminsd. Srlply 
distlllsd vater (spsolflo oonduetanos §•4x10 sok em) 
vas uesd for ^rsparing different solvent mixtures, k knovn 
Yolome of tills solution vas taken in a boiling tube and the 
eell vas Inaersed in it* 7he tube vas plaeed in a therso* 
stated vater bath at 25^C. S^olutions of several oonoentra-
tioas vere prepared bj diluting the ooaeentrated solution 
vith the eorrespondiag solvent. 
All the measurwents vere made in a thermostated 
vater bath in order to maintain a uaifoxm temperature. The 
bath eonsists of en iamsrsion heater (250 W), stirrer, and 
a oontaot thermometer ffaL 4a50 HAV « 0»03 A VM « 250 V 
(ODE)]. A relay rJumo^type Ht 15.0, 220 ? «• 15A (aemany)] 
vas used to oontrol the variation in temperature, fhe 
overall thermal stability vas vith in ^  0*02^C. 
fbm ooiiduot«iie«« of tli« aboT« aasplte ir«r« i&«a8ur«d 
vitk a eoadttetlvity brid^* (foslmivftl tfp* Qm\,QU) vith 
aa ftoeoraoy ^ 0«2^, th« m«aflur«Btiit« v«r« sad« at the firt-* 
qtt«&ei«a of 30 and 5000 H/^  at a tccperatura of 2$^C. Tha 
oonAuotaaoec obearrad at th&sa tvo fraquanoiaa iri»r9 fouad 
to bo aliBoot tha aasa* Ail tlio &aaaur«aanta wtvn oarrlad 
out In tha praaanot of drjr a&d pura nitrogan. Tba pyrox 
ooBduotlTlty oall of cal l eonatant 0*562 osT with plati* 
oiaad olaotrodaa was atandardiaod with a daolAorsel pota-
asiuft clilorida (A& grada) aolutioa at 25^Q ualng tka Llnd 
j^volonlk aad jj^ 'noea oonatanta^'* 
li9DMXty moaauraaente wara laada uai&iE a pykaflNEiatar of 
approximately 7*0 ml oapaoity with gradu&tad atm^ of 0«01 
&l ditriaion. Tho n^axkB oa tho stam of pykaoisatar wara 
ealibratad ualng tlia known daaaitiaa of quiaoliaa (aiadal) 
at tha taut tw^paratttra, QuiaoHaa vaa pvorifiad bafora 
uaa. Duriog oalibration* the lowar maniaoua of tha known 
ociOtiat of qainolina in tha pykaosatar waa mada to ooineida 
with aaoh mark of tha ^aduatad atam bgr changing tha twbpa-
ratura of tha bath* How« tha ratios of tha aM>unt of quino« 
lina to i ta danoitiaa at tha raapaotiva tcaparaturaa giva 
tha Tolxmaa of tha pykncmatar at tha eorraapondiaig earka 
on the staat* A known asaeunt of alaetrolytic aolution waa 
than tranafarrad to the oalibrated pyknm&etar and the denai-
t :J 
t l«« w«r« i£easur«d by r«oording th« voistsa elian^ as a 
tu&etion of twtparatura vltli an aecuiraey of ^ 0«3}^ * 
Camioii-*Ub«XoMa irlaeoftatar va» u»a4 for ^aooalty 
naamiraftanta, furifiad qulaoliaa vaa uaad ae ttia referanoa 
Xiquid for th9 Aatansinatioik of •iaoonatar eonata&t* fb* 
•iaoo&atar ooitaiate of thraa paraxial a » a , Tla»» raeaiTlag 
maaaurlng, and auxiliary t f^^ fomlng tha auap^idad laral 
arrmsaBGnt in triaa^golar fashion* SIta raoaiTii^ arm foxva 
a *\l* vitti tha maaaurlDg tuba through a bulb. Bulb h WDA 
aaoti^ar fiducial bulb B s l ightly balow tha fon&ar y/w 
aaalad to tiia laaaauring am. Tvo fiducial marks» a and b 
on tha bulba A and B raapaotlTsly vara uead for raoording 
tha afflux tiaie* fha lauciliary axes Jit^r^ Beal$& to tha 
raeaivirig arm through a bulbc. In batiraan tha bulbe B and 
G ti.ara l i a s tha eapillory of appropriata Isngth Bnd di»-
matar. I t vaa daai^ sQ d^ in sueh a vay that (1) tht oantraa 
of gravity of tha thraa bulbs A» B and C v v aligned Y«r« 
t ioa l ly to reduea tha affaot of aooalaratiOB dua to gravity 
and ( i i ) tha result lag afflux tiisa for vatar vaa sat abora 
80 sa4Mi. dapanding upon tha dimanaioas of tha visoonatar 
eo that tha oxparimantal arrors vara minli&isad. kipaoial 
faatura of tha auapandad laval Tiaooaatar iraa that the 
capillary affaota of the two liqiiid aurfaoas V9T9 nautralisad 
by each other so that the surfaoa tension oorreotion for tba 
apparatus vas nagUgibla and tha transport of aoaientUB was 
oaarrl«d out fr«eljr uiid«r tb* v « i ^ t of tli» total voXiw* of 
tht toot liqulil* 
In orAor to ftoasuro Tlooooitioo tho Tlaooaotor vao 
elMipod la a •ortioaX pooition aad flXloA with a roqittirod 
fisioiiat of tho toot l iquid. Tim voluao of tho toot liquid 
aliould bo adoquato to avoid any air bubblo boiag introdaood 
in tho oapiUai^ arm vhilo ttio fidueial bulb was filXod. 
Tim vieooftotor containing tho oamplo vao allovod to otand 
in tho thoraootatod bath for about 50»4!$ oinatoo beforo 
rooording the data oo that tho thoraal fluetuation in rla* 
o<»&otor vas i&iniaisod* Tho oaiBpXo vao thon auelsod into tho 
bulb A vith a vaoupot and vao allovod to otaoad thero for 
45 minutoo* fho tiwi of f a l l of tho oasplo fron tho uppor 
fiduoial mark *a* to tho lovor mark *b* vao notod oovoral 
tiaoo fm& tho moan of tho vory olooo roadiaiEO to oaoh othor 
vao dotorminod at a oot tomporaturo* fho a tho vlooooityv 
of tho Ottttplo vao ooKputod uoing tho ozproooiott 
vhoro -f and t aro tho donoity aod timo of f a l l of tho 
oamplo t roopoetiToly^ at a parti mOar toaporaturo* io 
tho vlooomotor o»notaat vhioh romaino almoot indopondont 
of tomporaturo. 7ho Taluo of j^  for tho •iaow&otor omployod 
horo hao boon dotorminod aa 0*0032 <^t/ooo. Tho overall 
aeeuxiMfy of tho viooooity meaourod biy tho oaapondwi level 
ffTiJxol^XM iras •6tiBiat«d to b« about x 0«1^. 
I)i«X«otne coA»tant8 v«r« ewaMittXWd vith Bargtat 
Olitt&loaX 0«olllOft«ter • Modal Ho. ¥• A oaliliratlon earn 
co&slating of baasonOt cixXovotot&p aeatoaat othonol, n«tii»-
aol aad vatar was mafta to datan&laa tba dlalaotrle eoaataxita 
of or^aaio liquida usad ae aoXventa, 
mtmii or ccay^ uxAtXvs'® 
A^&ACOBD la a pragraeaa daai^ paod for tha '^AaAaatrio 
aaal^aia of COHSttotaaea data for aarsnatrieaX alaetrolytaa, 
Tlia paraaatara araA^a ^/^ aad<. flia eowtaetanea fuaatloa^^ 
A(C, A »^ &f °<} i t darlTod for a modal ayatOA daaoribad at 
followat (1) aapairad loaa vhieh iurra oaly^  aolvoat aolaoaloo 
vitlilft thair Ouraajr eotpheraa of dia^etar K» (2) palrod eat 
(aii)-iooa vMeli find oaa (and oalsr oaa) aii(eat}*lo& within 
tlMlr oofipharea, l^ alrod lone ara dlvldad into tao oata-
gorlaai (a) nIaXeb. kava onXy eolTaat aolaaalaa a« aaareet 
nalghboara and (b) vhloh t±s& oaa loa of oppoalta cliarga In 
tna first ahall of naarast nal^boura (oontaot palra, wMoh 
coatrlteita to oliarglng cwnemat but not to tranaport ottrront), 
iilffuolon oontrollad ataady atatas ara poetulatodi 
A* • B* ^ (A* •••• B*) =^i A a^r (17) 
vhara (A •••• ST) rapraeanta a pair of lone for vliieli tha 
o«!itr«*to»c«Dtr« distasM it) la la the rang* & * & ^ r 
< '& wUcra a i« IOBIO dla&at«r» and e la dlaaaatar of a 
aolvaixt molacuXa plaa fraa 'voXtana raaga. triia eoaoantratloaa 
oX tlio aavaral apaolaa arat uni>alx*ad lotia» C{ virtual 
dlpalae» C(l •cOCi - Y ) ! oe&taet 9«lMt C< (^t • / } . ffaa 
flret etap of abova raaotlas la daa«rll»ad bgr 
% - (1 -c^XI - 7 ( ) / 0 w V (18) 
• (471^5/3000) axp (|^/&) (tea) 
aad aaoond bjr 
K^ - ^ / ( t -c^) « axp (-OS l^ct) (16b) 
Xlia ooaduetl&atrle aaaoolatloa ooaatant K^ la 
&^  - (1 -V)/c ^ V « %/(l -c<) - a^ ^^  * V ^^ ^^  
7ha aotlvlty ooafflelaat f la glvaa bgr 
• la f • ^|c/2(1 •• ica) (19a) 
i^ iara ^ » a^ /l>kS (19b) 
and )c^  - STTB-/^  • TT n M V/125 (l9o) 
tbm aorraapoadlag ooaduetaiiea f^taatloa la 
A(c) . \%^M% -Y)] [jV^d • Ax/x) -^-AAJ (^) 
C^^J 
of ooBAuetaaiMi data for a f«l elaotrolyta in a aoXvont of 
di«a4iotrio ooiuitaat h axwi Tiaooalt^ y[ at 25^6, an^ th« 
•quatlona |[(1&)*(20)ji find tba Talaaa of tim thrae par»» 
snatera (/^ ^« H^c^) irtUL<^  Kialalaa tlia am of tko aquaraa 
of tina &ttt%T%i&)&*m h9%mm%n obaarvad ooadttoteiiea A^ ^^ ^ 
tlioaa oaXottlatad Igr (20),^^ (oala)* 
fha paraiaatMra ara obtaload bj aolviz^ tliraa aljail-
taaaotta aquationai einea tJt^  ooaduetanoa fUaetioa la aoiw 
Xi&aar ia two of tita paraeatara (iifoOt tlia aatliod of 
aueeaaalTa appvoaULaatioiaa la uaad* Eatalniiaig oiOjr tha 
Xinaar tan&a of tba eoyraapoiidlii({ fay lor aariaa, 
a •• (^A/u/^E)Aa, a • (^A//Mc^)] (21) 
azMl tA« (luantil^ to ba aimieiiaad la 
^ " ^j.tL-^iiOi^lo) "^jCofe*)] 2 
^attin^ tlia partial darivatlTae v h i ^ appaar in (21) aqual 
to aaro glraa tlurea ainultsaaooa aqiiatloaa vkiolii ara liaaar 
in tloa iaeramaata AAQ* A ( V ^ ) > ^ Ao<* ^tartlog with 
tlia pralialnairjr aatlaatad TaXuaa of tlia p9rwBk%%%TB9 fir«t 
approxiiaation to the inora»anta ara found by tba uaual 
r, ... 
method of detovislsanta {pvogrmmB ^•i'M^iBfia)* fJiis ratio 
ti/^ io a BOf« ooBVvniont voridag varlabl« than fi* th«a 
th9 prograsiaw rooyeX»« imtlX th« H-tli lnor«K«it la A A 
b«oom«» 1«60 than 0*01^ end tlio«» in H/^ and «< &r« 1«0« 
thaa 1^. For aolvonto vith D "^  90» oosvorgoaee ttsualljr 
oecors vitbin thr— or four ojrelo** laiXuro to oonvor^ 
for M ^ 10 o«R bo diit tot (1) Blopanoliod data eard(a)t 
(2) uaottitabla rango of ooiiooatiratiottf (3) data vith ayato* 
aatio or arratie arrorot (4) 9oor ehoioa of atartiag parfr* 
Batar«» or ($) too ahalloir a mliitginiB in tlio ( 1 •^AQ* 
'^(V^ )• A'^)*ofaea. Vhwa tha ealouiatloa **aaa«>aaiNi'* 
(naarly o^ uaX aueoaaaiva incaraaaota of oppoeita &i&k)» a 
etiallov Einiawm ia indieatad* Sbi« fraquactljr oeouro for 
aoliranto with h laee then about 301 bat stgr aXao oeour at 
iiigbar ralttoo for aaXto irith Xarga loa** for thaaa eaaaa, 
tlia a^paraciatar aeaaaiog prograffi&o io uaad, 
•2bm ini t ia l valua of TV o ^^  •«tiiaatad lyr iialdan*a 
ruia or Ingr tv—^imxA axtny^Xatloa froa a itolOraiteoh plot 
( Av»« C^^). For in i t ia l a» tha fijarruit diatanoa ^/2 i s 
uaad, Tiia ia i t ia l valua of oi ia uaad 0*5 for D > 30t 0*6 
for 30 ( £ <| 20 and 0*9$ for D <( 20* If «» abaurd valua 
of (o4<(^ 0*0 or 0^)1.0) ia obtainad« tha 6aIeaXati<»i ia 
tarainatad* in auob oaaaa» eaXeuXatioii ia rapaatod with 
largar ini t ia l Talua of c< or by uaa of 2*paraBetar aeaa* 
(^ 
nlxig pvo&tmm»» for tlM first egrel^ i K^& set •qual to 
tho T&liiv^  Jl^/(l-9<.) eia«iil»t«A ttom i a i t la l E «Mo< aad 
•ft2iie« 9ti uro ooKj^ toA* to got •t»rto4, f I0 eot oqual 
2 to u&itjT oftIoulat«» f ufti»s this irwr^ r «PI^« •0tlmeit«» a«4 
t^«a olitaias tJio noxt e^proiaiKfttioii tw / * tMs TalsM i s 
rsey^elod uatiX two mioesssiini ftp^roilBtitioas to / i i f t « * 
fbs sl«ii«its @.^  of tils dstsffiiBants rs<|mirs tlis 
partial dMrivatlTSS o^A(oaX«} *^^ ifsspsot to tlis iaoxs* 
KSAts lA tlks jf^arsBstsvs. 02i3jr oas (M/^ATt^) ^ ^ ^ 
obtalasa «K|)lloit3j 
"^A/Mie "L^ -^^^ -"^ ^^ ^ •AX/x)] 
Tbm otiisr tvo «x« sstistatsA ss oliorA slopss* flis tltsoTsti-
emX Itmetloiui ttom vhioii AJE/£ and A^ A« 8>>^  dsxlTsdi ars 
Y9Xf Isng s&d ooepliestsa» isvolvi&g s sdxtiars of sli^slirftio 
aad trwisosiii&sBtiiX funolioiiSi inelndJUig sxpoiumtiai latsgrals 
\i%) " J (s'^/tt)itt • -0.57732 la x • x . i:^/2.21 
l a oj^sr to rs&moo omBfut^ ti«s» iiit«rpoJLstlo& fttaetioas 
of AjL/X aadAA^ ir«rs eoaetrttotsA* dittos \ ( x ) * ^ * 
i s a rsgiOar fixaotioii ¥itli no slagttlority st x « 0» log»» 
ritlims vsrs sddoS and sul^ tjmotsd ia elX \ ( x ) tsvns* £IM 
attlMtrftotad Xo^tritlyui mrt ktpt •xpl ie i t * also th9 Itadine 
sgoar* root t#iit« i& Aatl/l aaAAAn v ^ ^ ^P^ tsj^liidt. 
fim vm&otnin^ parts of A £/x aiidAA« ^ ^ ^ OftXmtJjitod BB 
fimetloaa of tli« vailalOs t » fc a n T • wnA. thm& oooffi* 
oi«»ts for latorpolatia^ tmadratio* asS otiU>o» vara <m^ 
ptttad* 
4ftar oHaiMfiiS f i ra t n&g^vozim&tlQim toAAo» 
A(a /^ ) aad AoC, iiav valnaa of K^ • %/(1-<?<:) and Y • * • 
oaleuXataA* Sl&«i tlia ia^ramafita ara taeta^t i f ti^a ehaaiet 
in A o ^^ ipE'aatar them 0*61^ or tha l^aaaii^  la &/ ^ or ^ ax~ 
mad t^* thm pT&&Ftmm rapaala tiia oaleiilatioa Igr ratumin^ 
to tlia iaatruetioa ai^ oai<ml«taa tiMi aaaoM ai^|»roxliiation* 
Tim ogroXa la rapaatad a&t i l tho taat stB aatiafiad wA tha 
f ina l raaulta ara priatad* 
Data aata i^iieii do mat ooavar^ vitiUa tan oyelea 
1^ ^-^araaatar ara proeaaoad by progrwgaa SOAM. ^ i a pro^ 
l^ osffio finda tlia TaJUia ^f A. A * ^ c^viULdli ninieiaa CT- for 
a a ^ of a aa^aanoa of iraiiiaa of i * fiia atandard dariation 
la dafiaad aa 
cr • £ / ( a - X) 
vli«pa 1 ia 3 for tlia >»paraaatar pro^anaa and 2 for tha 
2»paraaatar aeannin^ proisramaa (SCAM)* £vaa aliaa tlia tliraa 
pax^^atar pro^rasma conrar^aa^ i t ia B&mt t i i^a adviaabX* 
to rua ft toan oa E, ••pftoiftlly nisttn tJi* Tftluss of .J-BM H/f^ 
«iM>v two oJUiinft, tlM edfveet 9ii«» of eourMf i« tti« OB« 
eanrospoiuiiiig to tiio c^alJuir ,^« 
th% eonoiiiitratidn tMi^% 8l»ttJ4 span at lea»t on* 
daoailat witl:i 6 (or moro) data fointa par ran* Maplloat* 
raiia on a i^ ivaa ajrat«s aiiotiM bt anal^aaS aaparatalort aaS 
f lsal TBlttaa of (7\^« ^t ^) be obtftiaa4 by avareglnfi tkasa 
pertteiatara • Tim hl^aet ooaoontratioa Q^ ^^ , smat not 
axoaad C « 2 x 10*' D** fh» paraaatar & and aC ara Sotar-
filnad by tha diffaranea l»atiraaa /\.(otHi) •»* A* • J\^ • 
1^ 0^  2 ^ ICJAC (tha part of A vlileh la ladapaBdaiit of E and 
iA)« fharafora C^., ahouM ba aa laX^ aa poaaibla. In 
prlneipltt E and cAara obteinad from tha l laita at aero 
eonoantratloa of c A/ht and "0*^ /^^t'l therefore Q^^^^ 
eliould be ^at under C^  and the experimental eonoentration 
aboald be at leaat one deoade vide, flie Xoveat eonoentra-
tion Q ^  ahould be auoii tMt tlie oorreotion for solvent 
oondaotanoe doea not exoeed §:^ * FinalXy» preoieion in 
A(oba) '^^'^^ *^ ^^  Xeaat 0*02^ in order to obtain reliable 
•alaee of & and^« 
G U Ai t M & I 
Ut^UMr, Pr^SBr, mi^UBt, moA M^mr la Uvtt&tf lmtyl-> 
alooiio^imtor aixt^iroa at 29d»16 X 
c^ 
fh» d«iMiity and Tisoosity attMiYir«s»nt0 v«r« madt 
for th« BolTmt ftixtur«« of t«rti«ry Iwtjrl aloeliol and 
vat*r at 296*16 &• 7b# neuured yftX»«« of density» / 
aftd Tlsooslty, \ sad tn« r«portod ¥&!»«• ^^ of diol«etrio 
eonstentflt ^ oi* a fimetioa of voli^t pore«Bt of tertiary 
butyl ftloohoX aro •inftarlsod in Sable I* Ihm deaeltiee 
were found to deereaae vith the Inereaee in %> of tertiary 
butyl aleoiiol« I^e •ieooeity of the eolTent adJituree hare 
been found to vary through a aharp aaxianai (figure 1) with 
the inereaee in dieleotrio eonetant of the nediuai. In 
cueh a variation of viaoeaily the naxlaun a£ip«ara to be 
due to the Biaici«UB hydration of tertiary butyl aloohol 
oorreaponding to the dieleotrio ooaatant value 27.5. 7hie 
hydration effect further appears to deereaae vith the in-
ereaee in dieleotrio eonetant vhieh* in tum« results a 
deoreaae in the reeultax^t visoosity of the mixture, 
£leotrieal oonduotanoes of dilute solutions of tetra^-
allcyl (alkyl « sethyl* ethylt propyl* and butyl) aauitoniuB 
and tetra-butylphosphoniun bro&idee were siade in tertiary 
butyl aleohol^irater Mixtures of different dieleotrio oons<» 
tant values covering the ran^ 16«§ ^ ^ i 61 a]^ * i^ ueh 
«easurenente were aade at 29d«16 £.• 
The measured equivalent conductances»/\ of tetra-> 
fkMS It D«ci»iti««t viMmeltX— a»a diel«otrlo eoimta&tt 







































Fig 1 . Viscosities of tert iary butyl alcohol-water mixtures 
as a function of dielectric constant at 298 16 K 
t . ' -*^  
•1 
fuaotioa of eoae^tration In moX IXiatm are liat«4 la 
$i^l«s XX • TXXX. 
$A« ooii«»atrfttl^ &apwEid«aoa of oqulTaXofit ooadue* 
taaoo data of %h% ^9%9m vmdtst atu^ vara aaaljrsod ^ fuoaa 
1973 a^iuitloa for aaaoelatad and tii» uiuiaaoeiataA olaoftro* 
2/ta8 ^ tiM Xaaat«»o%ttaiiie ^ t t l n f t&a data on a& XM-i 130 
oottftttar. aofipit«f pvQ^mam^ ^mj^QMr^ d^AEAaatno aaa* 
l^aia of aiiimotttBtea) vae ttoad aftar maktai; tiia siaor 
adjurtsaat for tm»^130» fhw raoa&t Ta^aa for the u&lvaxN* 
aaX ooaataata gXrmi lar Ttioaa at al** '^ if«s« uaad doriag atic^ 
a Qoaputation* fiw raportad TaXttaa of dialaetsle eoaataat 
at 2$@«16 K ^ mT% uaad for aalottXati^i« flia fuosa i^tliod^' 
of aaaXjroia of t ^ abova data yialdad tiia thraa ad4ttatabXa 
para&eterai^, £^ » aad ft froa tb» a<iaatioa, 
•A--i[-A.<>(i -AJt/1) -Al-a . (1.1) 
» 1 - K ^ C Y V , (1.2) 
aad Xa f • - fM/ad •Ka) (1.3) 
Xa t^aa titf aa a^uatioaa (1.1«»1.3) i io tiaa dlamatar of 
duvaaar ooaphara* A 1 la t ^ raXaxatiim fiald aadz^ ..yi-a la 
aa elaetroplioratle eoaatar earr^tt teth of i ^ ^ lad to 
a daoraaaa la A.» laltlaXX^T proportioaal to tte aqtuara 
root of tiaa loaio atraa^tk. Y ^ ^^ « dagraa of dlaaoela* 
fi 
ft 1 
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tien and f in tko activity oo«ffidL*Bt* $h» relaxation 
^ieid and tha elaetrel/tio tarma ara i^ven by the ralationa, 
/iX - « t>V^ V^^x)^, andAA.. • j F(tr)dr (1.4) 
a 
in vlii^ A X and A A ^9 both dapand an tha eoatact distenaa, 
a 
E, tlia YaXua of tiM dialaotrio eonatants> £ and tha Tiaoo* 
aity»V| of tha pura aoixraat. Hqiiation (US) may also ba 
writtan in t^a torn, 
(1 -S ) « K^ C 1 V 
or (1.$} 
(1 -1) - n^ c / V 
Hera* ;^y i* the oonduotiaatrioalXy dataz%inad aaaooiation 
oonatant vliioh is taMan QB aqual to tha i(m pair aaaoola* 
tion conatantt ^^» It tha iona of a pair rataia thair 
identity aa iona in tha pair and if tha ion pair raarrangaa 
to a nautral aolaouli» thim Kj^" Kj^ { % * ^ } » vhara KE ia 
tha raarrah£;astant ooaatant of tha nautral aolaoula. For 
tha praaant, i&^  •> &^ ahall ba aaaoaad. 
Sha aquations (1.1) t (1*2), and (1»3} vr^ uaad 
for the aaaociatad elaatrolytaa vhara V < ^  ^ n^ \ y 0. 
t'or unaasocifttad elaotrolytea where > « 1 and \ * 0» 
a tvo paraaiatrie oonduetanee function A.« J\(Ctj\.» H) 
^iTen by Fuoaa^^ vaa uaad* Initial j\ ^  valttea uaad in 
Fuoea method of analyala v«re those obtained froie 
&ti*dlOT0lqr'0 Y <- 1 least 0<auarM anaJ^ait o£ the origlBal 
data. '£iie ooaAuota&oe function i s deaoribed Igr^ 'V «>/\(C} 
;\^, £^» &) and a l l the eyateaa apeolfie x>arai&etera coat 
be eoatalnad in the oondootittetrle ^arasietera A^« ^^ and 
ii. fJae tiiree paraaeter and two paraaeter aeaanlng pro* 
^8S£ie vera uaed in the easaa of aaaoelated and unaaaociated 
behavloura, reapeotlvely* fhe ooaputed T&luea of theee 
adjusted paraB&etera th»a obtained fron the Fitoaa analyaia 
are i»reaented In Sable XX« 
Tile COUCBIitEATXO^  DBI'MX^ IiCiB QI QOm>mTAMQ& 
the equivalent oosduotanee of a l l the ealta deoreaaea 
on increaaing i t s oonoentration (fable XI*?!!!), In ezasdn-
ing tiie conductivity of £&any strong uni^univalent electro* 
lytes i t trae found that the values of-I (calculated frcHa 
the limitin^s Qnaa^er equation) are far froa being constant 
over many appreciable concentration ran^e* Thus the data 
do not follow the Unit ing Qnsager equation. In of^er to 
overco&e this difficulty* ^hedloveiEy proposed an equation 
froffi which coBpttted values of A.^  are obtained* fheee 
co&puted values designated as A ^  plotted against the f irst 
power of oonoentrati<m (fi^ares 2-6) I t has been found 
that i * values vary Une^rly uptc^^O*lM cono«citratiott. 
On this basis, the /s^  values obtained froK the intercept 
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abl«« Wrom tb« plots of j \ * voreiui Q i t i t a#^ar«nt tliat 
t^o diesoeiation ot totra-alicyXteaMmittii «»d tttpft^lmtyl-
plMSfUofiiiHi b7oni4o« i s ei90pftr«tiinil|r iiiglior in iiigii 
dioXsetrie moAiUB* fhm oquiYalftiit ooa^uota&oos of tkeso 
Quator&ary salts i s tsrtiarjr teityl alooiiol^iratsr nixturso 
spi>«ftr to follow ths oresr 2m \ JOf^ y A<^ y '^i^ y 60^ 
>70|fe ) 80?t. fiuiss otesrrsuoas. thsrsfort, i i^ly that 
tilt mSftsursA oonduotaness also dspsi^ on ths solTsat pro-
psrtios Qtb»T thim th« dislsetrio ooastaat* BspseiaHjr* 
tlis •isoooitiss of ths paront solvsat may plajr an iaportaat 
rols la dstsnaiaing tJbs eoaduotaaos of ths addsd soliits* 
fbi$ txgn Talus o f oottAuotaaos of Ms^ MBr obssrvsd in ths 
oass of ^n^ ffiajT l»s das to ths dissoeiatioa of eolTsnt nolo* 
ouls shiek fumi&lsss additional ions to ths solution. In 
ths oass of 60^ ths lovsr valus of ooadaotaaos of Jts^ HBr 
mujf hs undsrstood as das to ths h i^sr visoosity of ths 
formsr* Bsas trsad i s ai^parsntly obssrrsd in ths easss 
of a l l ths systsfis undsr InTSStigatioa* 7hs hin^ visoosity 
of ths solTsat say eaass a rstardatioa in ths aioMlity of 
ths solats partiols «^&i^  eonsstasntly lovsrs ths ooadao« 
tanes Taluss* Bat this i s eontrary to ths faet that in 
ths oass of 60^ tsrtiary hatyl aleohol»«atsr mixtturs* aasi-
BOM irisoosity van obssrvsd and a farthsv ds^rsaes in Tis* 
cosity in ths oass of 70 and 80^ tsrtiaxy butyl aloohol-
vatsr miaturs has also hssn essn (fabls X). Mo7SOT«ff, ths 
4 
lijriro3cyX group of t«rtl«ry butyX aXoet^ X vUX bar* « t«a-
d«a«gf of foxmitti tho bj^ Urogon te&d vith Xoag clkalB totrac 
aXk^latmOiiX}m ioa* $)i«rofdr«» tJeio Ao2itto eation ! • ex» 
poetod to bo h i # ^ asooeiatod. fkm siao of tiio aolitto 
oatioB laador imroatigatioii foXXova tiio ordar Ba^I ^ 
it^jr'*' ^ J?»^«* ^ Btt^«* ^ ^ 4 * * * ^**«w *^»« »«* *»»*» 
to bo otruettira miOcarB ia a^aoous aoXattoa* fh9 Xargo 
totr»-aXiqrXaBiaottiia loa fonta oXatlurata tjrpo atmeturoa 
Mith vatar aoXaottXaa la tlia inaodiata •ioinity of tlwlr 
bjrdvooarboii olialaa. fh» oaforoa&aat of vat or atruotura 
about tbo iispdrooarbon oliaiaa of tliaaa totr»»aXii^ XaB0io&ltw 
ions vooXd toad to laeroaao tbo XoeaX viaooaltjr of tba 
aoXroat eatialn^ a doorooao in tho ooadttotaaoa TaXuaa* 
f^o oimoofitratloa dopondonoo of otttiTaXost efm&uo^ 
tanoo may bo taaioratood la toxiaa of fnoaa troatamit of 
data anaXjraia* 
For tbia porpoao tbo aaalyala of tbo oonduet^oo 
data of totra-aXIqr^^aiitbiiiaB aad totra^butjrXpboapbooiua 
bronidoa tltreagii oquatlmi (1 $) (3«paraaotor otuatloa) baa 
aatiafaetorlXy bo«a mado la tbo oaaaa of 609^ > 70^ and iO^ 
tortlary butyX aXooboX-vator adxturoa vlilXo la tbo eaaoa 
of 2G^t 30^ • 40I& o&d $(^ tortiarjr butyX aXeoboX»wator elx« 
turoa >>param«tor oquatloa oouXd not be ompXojrod* fbo iroaaoa 
may bo iwdorotood duo to tlio fact tMt i^i«i atroa^ oXoetiro*-
I J 
lyt«0 ar« dissolY^d la imlTW&ts of vwry lov di«l»otrle 
oonstaats th« slBplt oouXoftb £dre«« «r« •offieltat to 
eauft* ioaio asaoeiatioa at •xtrm^ly lov ioaio oonoo&tra* 
tloBS. Xa this oa0o« tli« ions not aotiac tm part of an 
aaeoclatad i^ i^ j^ alar or sort eoftplax aggraisata» ara ao far 
apart that ahort ran^a ntpHmVrm foroaa ara aagllgibla 
wa& th» affaat of lonie at&oapJEiaraa ia alao r^xj atiaU* 
trio oonataat of 2*3 (0.M9/B20)» tlw i<mle ooaoMfttratlon 
praaant ia a 10*ni aolAtioa of tatr»->iao8fflyla»am&iVB 
aitrata (a atroa^ alaetrol^a ia vatar) ia oaljr of tha 
ordar of 10 • laapita of Xarga liftitia^; alopa» raaultiag 
froa tha lov dialaotrio eonataatt th9 total •tt90% of tha 
ioaio ataoaphara ia la^a tiiaa 0*2 pareaat of-A. aad eay ba 
aai^aotad. fiaa» ia torat aeeovudta for a aagativa Talua 
for ^ tJoA tharafbrat tla» 5«'p6raiBatar aquatioa doaa aot 
aaaa to ba auitatola for ttm aTaluatioa of eoaditetaaea para* 
mwt9rm In 20^, 30f^t 409^  and 50$^  tartiary butyl aloohol* 
vatar aixturaa* Eaaoa» tha 2»paraaatar ooaduetanoa aqua-
tioa iivaa fa^r Fiaoaa '^ for tha aoa-aaaooiatad ayaton haa 
baaa amplojrod in tbaaa oaaaa. It ia vortbvtiila to aota» 
iiOvr9Vf tijat tiia diffaranoa betvaaa tha vl valuaa oal-
oulatad fr«»a the Sbadloiraksr axtrapolatioa and tb^aa froa 
tha fiaoaa aquation ia vry eeiall. 
Xha ooncantratioa dapand«»ea data of aH tha ayataaa 
imd«r etttdy ««rt Itast squetrte fitted to •<iuatlOB (1 3} 
ttoottfih tiM i'AEACOlip^  and th« par««t«n tJiiw e<mput«d 
ar« liattd in fftbla IX, 
TIM l ia l t iae •qoivaXe&t eonduetaows* /^ ^ of tho 
saltOf Mo^Br» Bt^Br» ^r^SBr, Btt^S^ and Ba^ l'fir ia •arleua 
tartlary batyl aIoohoX<>irat«r nlxtvuroa uador eoaaidoratlon 
aro giY«n in fa1>la ZX* It la apparent that th« lialtlnK 
oquiraloat ecmdaetanoaa appaar to iaeraaaa vith i&eraaaa 
in tba diaiaetrio oonttanta of tiia aolvanta, $ha ordar of 
|\^ Yalaoa for 11tra^ a^lteylamiBOntw and tatra f^autjrXpiioapJio-
niua laroKidaa ia variotta tartiarjr butyl aXeotooI-watar mix» 
turea liavo boon found to raaoa)>Xa ttooa of thair oorraapoad* 
iniS ai^uiTalant <»}nduetaiioaet A* Oafortunataljri tiio Juoti-
fioatioa for tlia aeouraoy of tha praeont 7. 0 TaXuia appaara 
to ba diffiottXt aa tbara i» no avaiXatoXa data for thaaa 
aaXta ia tkm abova aoXvant at 29Q*%6 K* 
frdtt fabla IX i t i s apparent tbat tlia Xi&iting 
aqulTaXent ooaduotanoaa» > o'** ^^ ^ ^^ ® a^ v^a broeidaa in 
diffar«nt diaXaotrio of tba aa»a ooXvant abov a oonaiatant 
Tariation vith tiia dieXeetrie ooaatant TaXuaa* l^oaaTort 
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s ^ $ ^ 3 ^ 
Ihmt in 2096 tertiary ^tyX &Xeotiel^ ««t«r KixttuNi e&ey \m 
aoooiiiit«d for liighar •icoosity of th« formar Q» viXl b« 
•isttaiisad thrott^^ tha VaMaa jprodaet. 
tb» Vaidaa inroduota, .y\.v^ | of Ma^^, £t^Ilr« Pr^ Mfir, 
Bu^nr. and Bu t^Br in tartiary featyl aloohol^tar mixti«r.. 
of diffaront dialaetria cenataiita ara diaplayad i s Sabla Xl« 
fh9 iaXdaa prodMota, Ao^ ( • of tliaaa aalta iiava l>aaa plotted 
againat B (fi|{iira $)• froa tka pXota» i t ia apparent that 
in tiia eaeaa of Ma^fir and Bn^ B^r two aiiarp na^dwi ttra aaaa 
at & • 27* 5 and £ » 43.9» raapaotiTaJi/* But in tha eaaaa 
of Bt^*» ^Jl" and BaJiBr tliayVg^] j^ roduet paas through 
a teroad Buoisa oorraaponding to tim diaXaotrie oonatant 
Taluea -^38*0. 
A qualitativa axplenation majr ba aooordad to aueii 
a natura of tha plot of x M 'V*'**^ ^ «^ ^^ '^oe 80^ to 40~^ » 
both JVQ andj\^vi vaOnaa inoraaaa vitb in^raaaing dialao* 
trie oonatant in the oa@ae of tetr»>«athjrlf ethyXt and 
batylammoniini hro»ida8« While in the eaaaa of tetr»»pro* 
pjrlaimonitiai hrmide and tetrahutylphoaphoniuB bromide* hoth 
j^ and ^  ^ yj valnea inereaee vith inereaae in the dielee-
trie oonatant valuea upto 30^ of tertiary butyl aloohol^ 
water aixturea* fherefore, upto thia range of dieleetrio 
oonatant • the limiting oonduotenee appeara to be a pred«mi-
aant faetor in the Valden produot, Oonae%uently» the iria^>* 
10-0 2 0 0 3 0 0 40-0 
D 
50-0 60.0 7 0 0 
Fig 9. walden products Vs D for letra-alkylammonium 
and phosphonium bromides at 29816 K. 
\'y 
• i ty of tb» toXirtat wUtwra* megr harm inaignifloaBt eoatrl* 
btttloa to the A ^ TaXu* of th« «Ad«d »olat« d»n&« this 
dloXootrio ooattaiit ranise, rls** 16*5 to 43*90« A dooroaso 
In tlio dUloetrle eoaotoat TaXiiit from 4(^ to 30^ tortlary 
butyl aleobol saj eaoM an iaeroaM i& tlio amlwr of ooaplox 
•atlt lo* or» ia o t^r vords* tbo ioa^ooX^tat iatoraetloaa 
aagr bt olgalflOiatXjr t i l^ thoro^ door«ao^i« ^ o Xlaitlae 
ooaduotonot of iio^Br» fit^Br* «nA la^Br, ihtm 301^ to 20^ 
tho •altto of j Y; produet dooroaaos and aay h9 attritoittod 
to tlio of foot of ooXToat Ylsooaity* Thoroforot tJao 
doeoroaaiag part of .A,^] vvtrnx* £ plot appaara to ba 
govaraad both bj the dieXeotrle ooaatont TaXua aa veil aa 
the viacoaity of the aoXireat. Hoipavar» f^ oD 209^  to 60?^  of 
t . r t l « 7 •»*?! aoohol t l» trOM* of J , for . U tl>* s . l t . 
ixadar lareati^tioa ae«k to be detaxttinad maiaXy Igr the 
dleXeotrie ooeatant of the aadiun baeauaa i ^  iaoreaaea 
'O 
vlth laoreaae la the dieXeetrle ooaataat, although there 
la a dectreaae la the aoXveat Tiaeoalty at 70 aad 80^ ^ of 
tertiary batyX aXoohoX-nrater alxturaa* Oa the other hand» 
the overall vaXuea of .1.^ vj preduot v l U be goTemed by the 
aoXreat viaeoaity aa there le a deoreaae Xa Ita value 
laaplte of the laoreaae la the i.^ value fsoa 80^ to 20^ 
tertiary butyl aleohol*>«ater alxturea« A reaaoaably h l ^ 
value of j \ la 20^ tertiary butyl aloohel««ater alxture 
vhloh la alBMist five fold of the value la SO^  tertiary butyl 
>..) - • 
alcohoX»irat«r sdxtur«, i»» hov«T»r» not attri!mt*bl« oaljr 
to th9 dl«l«otrio ooxuitftBk ovia^ to th» faet th&t %h» latt«r 
••rlM Blovly fron 20f^  to 80^. Zt m«ar 1>« protmoA that tho 
ooXtttlon in 209^  Kixturo Is fOsnlalULBc sioro loiui than in 
60^ theroli^ r rosuXting ia a hlgli valuo of A • 
Tha aboTa eo2ialdarationa» tharafora* ravaal that 
tha u m t i s ^ iu»hlllty of tha addad aoXuta vlIX ba datar-
miaad by tha dlaleetrie oonataat aa wall aa tha Tlaooalty 
of tha aadiuA* Horaovar* ia tha BadiaB of lov dialaetrlo 
eoaataato tho irlaeoaity v l U aot hava aay aigaifloaat 
affoot on tha A ^ ralua* lay at al« rai>ortad timt for 
large loaa, tha dagroa of aelvatioa la dataraiaod pradoal-^  
naatly ))y tha dlpoXo »oaaat of tha aolTant >iolaettla8> 
aharaaa for anall loaa« i t la dotamlaad pradOMlaantly bar 
tho aold haaa proi»artlaa of tha aolv«it aolaeulao* fhla 
may be oaa of tha faotoro datwrnlalag tha bahavloiar of 
tho /y^r, TaXaaa frMB 60$^^ to 40^ tertiary batanoX^vatar 
iBlxturaa* 
S!atr»»aXlcylaiuBOaliui halldaa hove been Icaoim 
for thalr aaaoelatloa behariour la aaay aoa»aiiiiaoxta 
aolvaata^*''*^**'"^. Tha aaaoolatloa of thaae aaXta ohoa 
aa azponantlal. dapeadanoa on the dleleotrle coaateat of tha 
b ; 
and t«trAbut3r2j»iiO»FlM>id.«B torosidM tliov an aasoeiatlon 
bahccvlour in %h9 diaX«etria ran«»t t6,5* to :$S.4 in th* 
oa««a of lio.IBr and Ba.^ Br i^iil* a l l %b» aalts ozoapt 
Bu^ fBr ahov auol^  a bahavio^ ar in tartiary but«ioL»«atar 
mixturaa of dialaotrie constant Taluaat P 50* Tb» 
eomputad Taluaa of tlia aaaoeiation oonatant for tha B^^(S(W9 
aamplaa ara givan in fablt XX« An axaoination of thaaa 
valuas ravaala th&% tha ion aaaooiation ia laaot in tlia 
eaaa of 509^  tartiary butanol. Aa tha dialaotrie constant 
&90vam9» tbit A^fffe of asuoeiation mlco 'vpoars to incraasa, 
£Tan at al . ''*^'^^ disottsaad tlie ionie association 
of Tarioos tatra^aliqrlaaiioaiuB salts in saTaral aloonols 
by proposing a tiro*atap assoeiation i&a^aaiattt vis** 
aolT«nt*aaparatad ion pair formation and coat»et io»»pair 
format ion? tlia rasiilting aa^praasion i s of tha formt 
log Kj^ m lag ^ + K2/D (1.6) 
irtisrs I j * s /S|4ct, K^  raf«^s to tliS solTaiit ssparatad 
ion-pair forsatioa and K^ ^  ^^ ooataet ioa-pair foraation« 
A liiiaar plot obtainad for log K^  varsas i/U (figurs 10} 
i s in aooordanoa vitii this aquation, A linear variatian 
of ionie association vltli tha dialaotrie constant of the 
madiuM ia obsanrad fro& D » 16«$ to D » ?$*4 (figure 10), 
lOOx ^ 
Fig 10. Plots of log K^ Vs 1 / D tor te t ra^ iky iammon ium 
and phosphonium bromides at 298.16K. 
b •. 
Coiui«%tt«ntljr» i t say ^ eoao3^«A ^at the ioaio as Mela-
tion i s ttaiaOjr a fimetioa of thn di«X*etrie o^oateat of tb« 
nodiUB* 
aaioaa of tho tyi^tf 
K. « (4TTIa5/3000) axp (a^aDltf ) 
aad K^  • ^ 1 / r^ asp (a^/r01tf)dr, 
2 
raap«otiv«ljr» wh»m q • a /2}kS, Imoim aa oritieal diatanoa 
for tb« aTaluation of aasoeiation oonstimt in tha siodiuB 
of diffaront dialaotrio oonetaata* 
In %h9 origioal fuoaa-Oaaa^r traatciaiit* a ooanraa* 
goa&tt to tnfi eo&taot diatanea b«tva«ei tvo herd apharo iona 
muring tiiTOHgli a oontisuotaa madivn, ¥itl^ thlt esodal, tha 
hydrod^ HMttio and aXaotrioaX boundary ooaditioaa ara dafinad 
ia an iatumally ooaaiataist vay » but tlia parai&atara ava* 
ittatad ara u&aatiafaetorjr* X^atartBinatioa of parasetar U. 
trom tha axparimaiitaX data ^ eaaoa of aquation (1 5) 
r@tttiraa data of hXgJa preoiaioa apsanisK at laaat one dacada 
ranisa of eanoantration and tha liigjhaat ^nean^ation ahouXd 
be Jtaat uadar 2 x 10 I^ .^ Analyaia of eondaetanoa data 
aTailabla for tatrap->aXlcylaBsoniiaB and tatra^butyXpboapbo* 
niiia broBidaa produead £ Taluaa that ara n*Brly indapandaat 
G^i 
of %h» Blw ot the anloB. Tb« maXl^st oatioa 1^ *^ ^^  htm 
tb» sioat lnt«iiM aorfao* fiold, th» rmXvm of E(K«^ fiB7) 
IndiofttM that th« ooapb*r« of Mo.H'*' ooBtalim teth noaroat 
and tJoe naxt naaraat abalX of vatar »oIfteul«a, fha avarai;* 
nuBlMr of Bai£hbottrlng vatar solaeola* eoatroUad tQr tha 
oantral eatlea than daoraaaaa aa tha aiaa of tha eation 
^•cif»99» fharafora* B, vaXuaa ahotOa Aner^BM^ vlth 
iaoraaalng eatio&le aiaa. In tha praeant tmaa no ragolar 
trand ia obaamraA but an ovaralX daofaaaa with inoraaaihg 
atoale aiaa of eation ia ohaarrad* Sha eomputad a Taluaa 
ara Uatad in f aUa ZX. 
Mt^umf^ j^r^Ml, and Btt^ SX in £ioxaxi*«¥iit«r «ixtiir»« at 
29d.16 K 
b:; 
Bltotrletil «oaAttetaae«« haT« &•«& m««svtr«d for 
tli« 41Xttt« iraltttidus of totraHBOttajr^ «»l otSiylaffiaoaifai 
toroaidoo «D& tetrft-propgrit* ftod batylanamilMB iodldoe 
(lit^]lBr» Mt^BBv, irJSil, Btt^ HZ) la dlox«QO-«ft%or xixturoo 
of •arlotts dlolAOtrle eonatwat vml»«i* ThoM awamuro-
aonta voro aaAo at 293.16 lU flM oquiiralaat ooaduotaaeo 
( A , Boh OB aqulT*^} data as a f^etioa of ooaeaatratie&a 
(aoV^t]^} «i^ pr«8(ttt«d ia fabaiaa X»HI« th» donsltioa 
and Tiseooitloo of tJio ooXfant Blxtux«a oovasrlB^ tho 
dlolaetrie ranga, 69.69 ^ £ /> t7»6§ VOM sOMurod at 
29a. 16 K Bad ara Ustod la twJbU UlU fli« otaarvod valaoa 
of doaaltloo aed vlsooaltlas vora fomid to bt la Kood agraa-
moat vltii tlio raportod Yaaaaa^ "* £r&m tha fabia VIXI It 
Is elaar that tas Tlseoslty of dloxaat«iratar mixtar* 
laoraaaaa la tfaa bsgtanlait vltb tba laeraaaa la eoaesatra-
tloa of vatar. Tiis Tlsooslty of tlia alxttupa appaars to bs 
aaxlmas at a dlalastrla ooastaat ralast ^ •• 74*26 eorraa-
poadla« to tha ^0^ dlox«aa«iratar alxtura. Th9 Tlsooslty 
of ths alxtars daorsasas fvoa 60$^  to 70^ eorrsspoadlag to 
tiM dlalsotrle ooastaat JO « 2S.65 to £ « 17.69* IqulTaXsat 
ooadttotaaosst ars apparaatljr daaraaslaiE vita tba laoraaaa 
la aolata eoaosatratloa. This attrlbutas to ths faet tliat 
taa fras oarroat oarryla^ loas ara la d^a&le squlllbrlin 
• m 
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2 ^ ^ 9 ^ S R 
tratlMK of thm latter i s inorvaMA ulth the iiier«csiii« 
0oXiit« cosie«atratlo&» vliioit reftult* in ft d«er«a8« in tM 
•^ uiVftXttBt ooiiduota»<»»j\« fh9 d«er«ftM ia tim •tuiTalwut 
09iiauQt&ao«»» jV vitli iaertftsing voiutv oo&ocatrfttioa ia 
turtmr su^portad Ijsr tha |}al]ara«*lliil(;ai tbaargr* fl» Xos^ 
raaga affaot of aXaetroatfttio foroaa l»atvaaii tte ion ara 
proj^rtiomal to tha aoltita eoaeaatration. CoiiM<|tt«ntly» 
tlia ralaatatioii fiaXd» A l aad tha aXaetroplioyatia oountar 
9i^^V9ntf AJI a|>F«ar to ra&ult in %h» daeraaea in a^uiT»» 
lent oosductanoa, ThX& majr ba attributad to tim aiaa of 
eatioa* fha ordar in tlia aiaa of tha eation sm^ ba rapra* 
sentad bgr tha ralation Ma^ S* ^ St^l* ^ »T^U* ^ M^S*, 
fha ^adiietanoa irainaa Mra highaat in 10^ dioxana ao2»tion 
and lonaat ia that of "W, tha ordar ia IC^ y 20fi \ 309^  
> 40ft > 505i ^ 60^ y ^o^, I t masr ba aotad that tha 
Ha.fi ioa aaama to \f mora »obiIa thitt £t^ S^« ^vJ^*t and 
Btt J{ ioaa and thia siajr ba attributad to i t s aaallar aiaa 
aa eomparad to thoaa of tha Xattar thraa ioaa* BKailar 
tha aaaibar of aUcjrl groui> inraaent ia a givaa tatra^aXisi'l^ 
anaoaiaa ion «;r«atar v i H ba tha siobilitjr* Ihia haa baaa 
found in tha oomparativa atudjr of oonduetanoa of tatra* 
aUgrlaaiaoBiiiii aaXta ia Boa^ -aitn«oiia aoivanta^'"^* 
Xha maaaurad ooadnotasioa data of lia.llBr» It.If Br, 
/ > 
iT^l • and Btt^ SX 1& alX th* diox«ii«»vat«r Blxttt7«« uad«r 
study ttr« gi^ttn in fablat X->VZI« tba ooaMatratioa dapaad* 
•iioaa of aqtiiTalant ooadueta&oaa mra analysad in taxua of 
?iioas-l978 oquatloa (1$) for both aaaoeiatad a^ unaeaoola^ 
tod bolutrlour. Sucb analyata ««fo aado tiurottfih tlio Xtaat-
•qiMUPoa proeodoro. Th« init ial Talaaa of tbo liftitisg 
•auiTaU&t ooaduetanooa, \^. ^ varo obtaiaad kgr tlia ttethod 
adoptod tir Siiadlovalqr • fiia Taliiaa of J L ^ vara eoaputad 
bjr uai&g tba axpraaoion of tha tjrpa 
.u - -^ ^^ —^— ^^-^^ 
1 • ^ J G 
L^ • BO (2.2) 
viiara tka tarna hava thair uaaal aiKoifiiMAeaa. fi>a Taluaa 
of .X\ oaXoalatad fegr aquation (2*1) ara Xaaat^ aquaraa fittad 
to aquation (2«2), Tha X •aluaa tliua ebtainad 'mit% uaad 
aa in i t ia l valuaa in tha Fuoaa aquati«i« fha plota of _! ^  
Taraua oonoantration (Fisuraa 1-7) for a l l tba aalta ara 
linaar and ravaal tha appliea)»ility of tba aquation i2«2)* 
t\m valuaa of tha paranatara along with tha standard daria* 
tion of JTuoaa aqiuition (15) tluia eonputad throu^ \ti» bsat 
f i t ara praaantad in fabla I I . 
Tha lttaat*aquaraa f i t valuaa of tha ^VSWAX^T^^ /t ^ 
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2 8 g § S S ^ 
Uoa art pr«8«nt0d la fabl* 11, fh« •qulTftltnt ^aauot* 
atto«»» X are l&igli«ct for M«^ irBr vhiX# thi— tw M^Ul art 
lowaot. 
Tiaft •mXtt«ft of the XiaitiBg •qulTale&t eondttotanoes* 
/t^Ctabl* 11.} art inoraaal&g vitli tlia la«r«aalag dialaetrlo 
ao».t«it. for a g lvB a i . l . e t n e >M1«. th. Jw, Talu.. 
ahov a ragtOar daeraaaa with the iaeraaaiag alaa of tha 
tatr»»a2igrXantteBiitt ioiia* Zt la lataraatiBg to aota that 
in tha eaaa of Xov dlalaatrlo aadiua tha daoraaaa la Ji ^ 
Tialaaa vlth tha ineraaalag eatioala alaa la iaaii^floattt 
vhila in tha eaaa of higli dlaXaetrio tta&ltiB tha ji^ YaZitaa 
ohan^ markedly* therefore, in the high dieleotric Medina 
partieaXarlj abava ita dieleetrie ooaataat Talaa ^^  20 the 
dependence of the Halting equivalent eoaduetaneat ,^  on 
the aiae of the tetra^alkylaaaoniua ion appeare to foUov 
the order, Me^ H* ^ Bt^ a^ /^  fr^ ll"*' / Ba^*. I t ia on 
aeaoant of thelhet that in h l ^ dieleotrie aediva the ioni-
aation of the eleotroljrtea under etudy ia greater than the 
ioaiaation in a lov dieleotrie aediua* 
the w&lden product of Me^ Sfir, Bt^llBr, fr^ MX, and 
hviMl in dioxane-vater mixturea listed ia fable IX have 
been plotted aa a funotion of the dieleotrie ooaatant, l> 
(ii^-ure 8}« These plota appear to paaa throu^ aharp 
o 
< 
Fig 8. Plots of Walden products Vs D fo r Me4NBr ,E t4NBr , 
Pr4NI and BU4NI at 298.16 K. 
0 -
fiaxiaii at fi oorrMpoiidlim to 309^  «xid 30^ of dloxan« la tli* 
oaMis of a l l tiM salts* S u ^ a baiiaTloar sajr ^ axaBlnad 
lA th« Uiilit of tlio Uttitlag aquivalent eo&duotiiao«t ,\^v 
aolT»iit*« TiBooalty and dlaleetrlo ooaata^t. In addition 
to teat to. t y p l c l A„.L '«"»'*<»»• ob«.nr.d » v ato, b. 
uAdamtood in tonss of aolut«o»olT«iit Intaraetloiia* I t la 
tvld«nt timt th« sharp maxiffia in tbs A. T^|^  behaTlour la tba 
dls l sotr le eoastaat ran^s ( ^ $1*9 sad v- 34*26) appsars 
to be &&lnl^  dtttt to tlae Halt ing squivaleat eoBduetanea» 
Y 9« On th» othsr haadt t^a alalaa la ths Waldsa produet 
oorraspoadlag to ths dls lsotr le ooastaat Is aalnl^ guldsd 
bjr tlis solvsat Tlseosltjr* Movsvar^ vl t^ tlis laersass la 
d ls l sotr le constant* tlis solTsiit««l3itiirss dsrlats froa 
tnslr original bsiiariour and ths fsaslbllltjr of Waldsa*s 
rule o^saot bs Tisiiallssd. lioirs'<rsr» &ay s t al« suggsstsd 
tbs Goaospt of straoturs brsakiag and strueturs KsldLag to 
sxplala the typical bsbartoitr la ,\, .vj i^ roduot* Aeoordiag 
to tbssB tbrss separata rsglons asy bs iaaginsd as a result 
of the oottpetltive iaflnenos of tbs asi^bourlag solvsnt 
dlpolss end ionic ciiarge on say givsn vatsr aolsmils* In 
ths f irst region tee ions ars imppossd to bs prsssnt at a 
far distanos and tne s lsc lvostat lo foross ars negUglbls. 
A eivsn solvent moleouls, therefore* taay be oriented bgr 
i t s nei^bourlng solvent soleoule and, eonss^usntljr» ths 
region aajr have tiie properly of pure solvsat. Xn such 
ea6«8 tho Waiaen product may b« do«ilii&t«d }Xf •isooaitjr 
while in the aiddle re^on the ionie oonecatratioa i s not 
•nou^ to orient the eolY«3t eoleooles ooBpXeteljr, i t 
rather interferes with the formation of normal three-
dimenfiional atracture in the aolvent* This re^on v i l l 
have lees solvent atracture than that of i t s tnilk. Ihis 
structure breaking effect v i l l be deteztKined har the charge* 
to-Burfaee ratio of the ions. The third re|{ion i s the 
region of ions having %uite high ohari^s iriaich reeults in 
eleetrostriction* This further attributes to the ismobili-
aatiott of solvent molecule around an ion vith ths fomation 
of a sheath like structure which apparently reduces the 
viseositjT of the solvent* Hence the ioa^solvent interaction 
constituting; a typical complexity in the system i s respoasi* 
ble for determining the t&a f^iitude of J\_ V behaviour. 
HarthWKore, the tetra-*alkyliuamottiiaBi ions possess 
large hydrophobic side chains on the surface of vhieh the 
eolvwt molecules are influsaced. Consequently» the solvent 
ftolecule msy apparently orient the hydrophobic aide chain 
of the cation to a greater extent to fore a cage. Ihese 
types of olathrate foxned as a result of hydration increaees 
the siae ot the entity, fhis further deereaeea the aobility 
which in effect increaaea the local visoosity. On this 
basis the tetra-alkylafiuaoniutt aalts sppear to be structure 
brealter in the die lectr ic corresponding to §0^ and 301^  
dioxane while structure a&Ker in the caaes of 20;^  and 40%. 
^,1 
In irl«v of th9 above faots It may b« axasiiiiad that tha 
•arloua typaa of ion-ion anA loa^-aolvant istaraotiona &r% 
taidLng plaoa In tiw ayataa u&tfar atudy* lAlck In tiira, 
axpXalA t)M /\ Q^l baharlour, 
Ai^mQlkflQU CClK8TAIiT AMD 'a* i^ AiUUBflE 
Xha ionio aosoeiation eoiiataata« JC. of Ea^HBr, I t JTBr, 
i^r^Z and Btt.lll uadar dlacaaaion ara praaactad i& tabXa Xli» 
Xt 18 intaraatlng ta not a tiiat thaaa aalta ahov high aaao-
olatlon batorloiur in the Imt dialaetrlo ragioa of tha dioxaaa 
.vatar aiiitttra. fkM hlgls^ assooiatlon of tatra^butyXanaonlum 
Ion may ba attrlbmtad to i ta eapability to aaaoeiata tba 
aolvant moIaottXaa to a ^aatar axtant dua to i ta atrueturaX 
alignmant* Moraovart i t ia iataraating to obaarra tiiat tha 
aaaooiatioB oonatant of thaaa aalta la ttia aolTaat undar 
ittTaati^atioa i« an axponantial ftanotioa of tba dialaotrio 
oonatant and taay ba axpraaaad in tba for&» & *• E. a /DkS* 
Bueb a babanour baa baaa aupportad by tba Unaar pXota 
of log K, varaua l/D (Fi^ iiara 9}« 
froa tba valuaa of K^  glTui ia fabla IX, i t oan ba 
4 
aaan tbat in tba praeant caaa tlia amallaat eatieat Ma^H 
ebova a dafinite tandaney of aaaociation in dioxana<»ir&tar 
mixtux^a. Whan tba &. valuaa for all tba aalta under 
inTe&Ugstion are axaciinad» tao dit^tinot ordara are obaarvad 





































V>< 6 o - | 
v . . ' 
to •etabXleh Xm rtletioneliip l>etv«oii the else of the eat* 
lone m& their eapablXltjr of aeeooiatio&. The Talue of IL^  
inoreaeee la the order, Me^ ll* / Bt^S* /^ i»r^«* /^ Bu l^i*. 
The inoreaeed e»»oeiatloa with iaoreaeio^ eiae of the 
tetr»»allqrl«&iBOiiiu& (a^ s'*') lone le wax^ Xeee COZSISOA although 
I t has been reported in at leaet one saoh etudjr of these 
ealte ia aethaiiol^ • the aeeooiatioa la large ainher of 
leae i s asaaXljr attrlhated to their laolt of solratioa lihioh 
deereases vith iaereasiag ioaio sise« fhas i t may he 
observed that the lnlBlaM^ ^ ia &^  for Tm^* ioa oooors as 
a reeult of tvo opposing hehaTiourSt ria*» a decrease ia 
eleotarostatie attraotioa vith iaereasiaiS ioaie eise and a 
eoaeequeat deoreaee ia X^ » sad a deerease ia solvatioa with 
iaereasiais ioaio siae leading to iaerease ia the IL^ valties. 
A reeeat report^' so^gests that the Me.H exists ia a state 
of partial solvation ia eoatrast to the larger uasolvated 
ji^Jii*^ ioas* fhtts the assoeiatioa behaviour of the Me^ H 
ioa aajr appear to be depeadeat oa the property of the 
eolYeat* 
Xa order to iiaderstaad the depeadeaoe of the asso* 
oiatioa ooastaat oa the aoleealar paraneter* i t i s ooa* 
Teaieat to begin bgr revievin^ tbe pair eorrelatioa ftiae-
t i o a ^ for the primitive s^odel. k givea oatioa i s paired 
vith the nearest aaion provided there i s no other uapaired 
anion nearer ta the oation* In this vaar» unique partners 
oiatloa eonstaiitt &^  ! • glT«n ^ 
i:^ • (4iT»/tOOO) i ' r^ Mip ( >/Jf)«Jf U . 3 ) 
Til* ions nho** painri«« ««p«ratlOtt dlstaao* Ii«« b«t«««B 
a t&d " /2 ar« d«f load as noiwDoii^otiaK loa pair. For 
•olToat of Xov Alolaotrlo ewMtant* &j^  Iwoonaa qitlta iaaan* 
•Itlva to ^ / 2 . 
flia eoiiputod Taluoa of tb« dlataaoa paraEsator* E ara 
Ifiran la Sabla IX* Thaaa Taluaa do aot ehov a ooaalataat 
•arlatioa vltli thm dlaXaetrio ooaataat of tba siadlim. fiia 
paranatar £1 appoint to lit IMapaadaat of tioia aaioa but 
docraaoaa oyetoeiatiealljr vlth iaoraaaiait atosio slsa of 
tiUa oatiOB* A aiaplt oapirloaX eorralatloa in texf^ a of 
tka i*8ullag radii ia gXvn tigrt 
& - lf.82/(a* • 1.06) (2.4) 
£hie aquatioa vaa usad to oaleulata tiia avara^a E valuaa 
giTaa ia i , for tha tatra-aUcylaBiioaitm halida (ia 1<^ di» 
oxaaa) M (Ma^ Mftr) « 10*12, a (it^SBr) • 6«t99> a (^^KZ) 
m 6.00, aad & (Bu^ HX) • 5.B92. T2ia awaa traad ia obaarvad 
ia tlia aaaaa of 20t 30, 40, 30^ aad 6C^ dioxaaa Imt ao 
ragular traad ia obaarvad ia tha oaaa of 70% dioxana. 
^ A & T 'B> 
?ls«i«l^ £ t^iiai«« of Soliitloas of fotraiHE^taitjrlawMiiiim 
X S T B O D U C f Z O K 
8tuAl«s i s th9 tt«MiiiFiB«&t» of dMMlty tsoA vlftodslty 
of soToral puro •olYontc ttodl of tliolr ^ la to olootroljrtle 
•oXutloa luiTo l>««ii KaAo oarlior^®* 5v-*5o^  ^^ troiuiport 
isrottli^tioa of totra^^aHqrloBaonim oaXtt &&•• 1)09& aadt 
In a i^ttoue a&d various iioii«»Mttt«ous aolrmxttr *^ ^^*^^, 
Mttoh of tfao Intorost oa tiiOM aaXts •%«&• firoa the f aot 
that thoy havo got ^od aoltttelUty eliaraotorlttloo la a 
vida •ariatjr of solToata and foni a iioBOlogoua aarloa «h l^ 
h924?B ia aaliia^ tliair oeaparatlTa atudy. 
tm ooaoaatratioa aai>«adaiiea of •laeooity for %h» 
dlluta olootroljrtie ooXtttioaa vaa flrat aapXaiaod 1^ Jeaao 
aad I^ ola^" vith tbo halp of aa oaplrieal •qoatlmi of tlia 
typa, 
vbMif /^ and ]^ ^ aro the Tinooaltlaa of th« oolatioa aad 
puro aolToat, roapootlvoljPt C lo tha oolato eoaoontratioa 
la aoXo ^r lXtr*» A and B aro ooaatanta opaeifle for tho 
givaa 8olttta*oolvMit oyatoa. falkaataagoa at aX*^^*^ 
poiatod out tn&t tho squficra root t«rm of oqustioa (1) va« 
dua to tho lomg-raxi^ intorloale foroaa and that the eoeffi-
eioat 4 aejr b« oalovilatod froa th« 2)al3(sr«iiiiolcal thaory 
usln^ the a&preaeloay 
A - ^*/160^^ (2) 
vh*r« >* « 29«16a1?/>j(isf)^^ for uii4-«»iviLl»nt •X«etroX^« 
and XQ ^* th« vtulTalffnt donAuetano* at iaflnita dilation. 
HoraoT«r» no ^uantitatlT* thmory mtlBt» for tlui Indapaadant 
datarffilnation of tho B eoaffleiant * Many vorksra attasptad 
to ralata i t in a quaatitativa rnannar to ioii*-«oXT«it iatar-
aotioa. lajr at al,^^ iatarpratad tha B valaae in tarsa of 
tha atraeturit^ propartiaa of tatra»aXlqrXaBAOBii»i aaXta 
vl%h ra^arda to vatar, Sinea« in gaaaral A/B <C< U t ^ 
saeond tazm in aquation (1) may l»e nagXaetad at eoneentra^ 
tiona abaTa 0*00^ and t^raforOf aquation (1) vaa sodi-
fiad to» 
V\Q « 1 1- BC (3) 
Altliou^ B eoaffioiant la «a|>anealljr darirad* i t 
la a lild i^ljr apaaifie proparty of tha aoluta and een ba 
datan&lnad bor adding iadlTidnal eontrlViitloaa of tha cona* 
titaa&t ^^^^ ^^ ^ ^ aoluta* fhnat 
viMra Z^B^ rafora to tha produot of tha Ionia Talanea and 
ionio Tiaooaitjr B ooaffiaiant. Bouroaa of tahlaa of lonio 
B ooafflolwtit for sararal oationa and anions ara araiXable 
in litaratura^'**^. 
V i 
tla» JoBM«l>olft •quatloft (1) 1* Halted in Its aitpXi'-
eAbility to eo&o«atrfttlO]& raa#« up td 0«Q02IM).2ll. Ho««T«r, 
lililitlBgiLLe^^t Millar end I;ora&^^  «&pl07«d tlM B;frlii«^ 
tr««tffi«nt of TlseosltjT ba««tf on %h* tiMovy of ratt proe*M«c 
to iiiTestl^ato tilt Tisootitict of th« oXoetrolTtio eolotieiui 
in eoaeontrated solations, 
la Xh» ea»o of »«ui|»oiuiioiui tho Tisooslty wui dot«r«> 
aiiiod oitiior fvoe tiM ••looity ifradiont or fron tiM •tmrfff 
dissipat Um ia ttiio Imlk of ttio f ltU* Xa tin Xittltiag OMMI 
of oxtroBO dlltttioft Tloooaity was oraloatod oittaor Iqr ooa* 
eidoriai; tho portarbatloa la tho fXov flold duo to tbo pro-
8»noo of a TOatiauoualy dooroaaing mmbar of partidas p^ir 
uait Tolma or Iqr eoaaldarijng t£io iataraotioa of a eoaataat 
auttlwr ot pertioloa of ooatimioaa}^ daoroaaing also. Tb» 
prliioipal diffaroaoa botvooa thaoa tvo lest approaohos i s 
tMat tko first aasumos ao loi3t*raaai^  iataraotioa betvoca 
partiolas vheroas tha lattor dooa. la gaaaral* tlia Tiaoo-
sity of axtraaaly dilnto suspaasioast ^^  , • vas foaad to bo 
a sijapia fuaotioa of the vol»fi« fraotioa of solids* Baeod 
oa tlie aboTO ooasidoratioas Kinstaia^^ dsralopad aa aqiuitioa 
of tba t7po» 
i^iaro iCji^  ia a eoaataat aad >[ i s tho Tisoosity of tba 
0us|)«iidia« aii«diiin. For solid splittr** v i ^ dlaB«t«r larg« 
ooBpftr«d to s^ItetOwr dlatnelone Imt MmXl oo»9s2«d to tli« 
oiutr<ftOt«ristl<i lona;th of tlio moasiirlRg i2istrua«at» for no 
•Xlp at tijio spUoro tiurfiioe and for puroly Xaoilnar flov* 
tl&« Taluft of k| 18 oo&oo&ly aeosptod to b« 2.5 although a« 
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largo as ^^5 hav* boan aoggaatad'^* 
Bliiataitt'a^ and 4o&aa«M>olo^ ' •^uatioaa war* ralatad 
to aac^ otlMHT ti^  parforml&g tha tratiafo«Mitioa» 
f« • CV (5) 
vli«ra T la as aatlBnta of ti» molar tolutta of aoluta mola* 
eula la aolutloa. Thn B ooeffielaat oan ba ralatad to V» 
B « 2.5 T (6) 
Tha Tiaooaitiaa of ooaoaatratad aftuaaua aXaetroljrtlo aolo-
tloaa hscf ba^ m raproduead ^ tha uso of an atmatioa dava* 
lopad bar Tho&aa"' for tiia viaaoaitlaa of aoaa«!itratad aua* 
panaioa of aaeroaeopla aphitr^B^ Tboaaa aquatloa la of tba 
fonsy 
V, a 
^ \ - 1 • k|^  * V ^'^^ 
i^ara ^-J^IQ ^ ^ ^ ralatlra viaooalt/ aaA i< la tha 
partiola volusia fraotion. Squatioa (7) ia tumeatad froa 
a aeraath orS^r ra^^aeaioa vhieh l&aa baan aliovn affaetifo 
1 : ' 
for ^ < 0*2$, k| and iC2 et^ re omuitaats. for iaale partl* 
oI«« ^ IB rolfttod to an offootlTt rii^d volim* 1^ 1^ ^ » #/C» 
vlwro G Im the salt ooiie«&tra«10A aad T^  i» obtalaod dlreetlar 
from tbo Yisooalty B«a0ur«&ttiit* (•^nation 10) moA la ahoim 
to b« ralatiiroiy ooneaiitratlon iadapaMwit* 
Eooantajr* Braalau and fliXlar^ notad tl^ «iid,Xant7 
batvaaa th% ooaeantratad alaetrolyta aolutloaa and tha M,^ 
•oXtaaa traetlon dlaparalona ai^ atlliaad ttia aquatioa ototaia-
ad tgr flftottaa for raXatlva vlaooaitjr in tha foxiit 
'^/'Z^ - 1 • 2.5 ^ • 10,05 ^^ (6) 
Ihia aquatioa la a aiagpla oaoo&d A^«f aquation w&A vllX 
Mrrelata tha aaiparl&aiataX data to vlthla 97*5^ of \/ '^/^ 
•alaa for ^ 4 0*25« 
irom a^ttatlona (5) and (6) , «a i&ajr oMaliif 
V'/^ • 1 • 2.5 CV^  • 10,05 C^v/ (9) 
vliara tha autoaorlpt a of V daali;nataa It aa an 'affaetlva* 
rigid Kolar Toloi&a, Equation (9) »agr ba raarrangad to 
aolva for V ast 
a 
I (2.50)^ - 4( 10.050^)(1 - ' / / V j ( 
2(10.05)0' 
If Tl»oo0it;r*oo&oe&tratio& data wm avalXabXa SQT any 
glTea aalt, ita *«ffeotiT«* rigid solar voltua, ?^ say 
b« obtainad fron aquation (10) aa a foaotioa of eoaooa-* 
tratiaa. 
An altar&ata traats«nt viiieii aueoaaafuXly oorra* 
lataa •ioeosity data ia tho flold ot oo&ea&tratad diapar-
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aiona ie dua to Tand' a&d i s of ti&a font, 
la V 7c - 2^ .5#/<^ - M) (H) 
vhara k ia taxnod ao a partiola iataraatioa eoaataat, 
i^ub&titatioa of ^  « av^ into aquation (11) yiaXda tb» 
axpraaaion, 
la ( V ^^ o> • 2.5C?^(t • iiCt^ ) (12) 
liaarran^jag tha a^To aquation* «a olitaia 
C/lo«( 7/>^^) • (2.305/2.5V - (2.303kC/2.5) (15) 
Sia&a a plot of C/lo«( ^1/\Q) r%rwu» G ataatOd be liaaar 
vit^ a alopa iralua of a.305k/2.§ and an iataroept of 
2*303/2.5?^. i^ li«tt C — t o , T^  ia tamad vj , tha liidting 
valua of tua affaoti-ra flow volnna, m& i ta vaana saesy bo 
aatiaatod from t2i« -raluaa of V aa a funetion of solar 
eoneontration obtainablo using aquation (10)* Xn tiia 
praaant oa&a, Koaauramanta of danait7» •iaeoaitjr and 
lu . . 
dl«3Aotrle eo&fitft&t ot dlox«iMi«ii«t«r sdxtorM end of tb«ir 
•oltttloaa vit i i t«tr»»lmtylaBts>Qnlmi i#diA«t Bii^II» ha(7« 
iMte maA« vitl i a Ylmr to uadorvtaadiag tia ioiiHia3.T«i% 
iat«raetloii9 oM moXoeiUAr aAftoolatio&». ftio Yi8eo»itl«» 
ot eoXT«it Klxturoe tm vo l l ae of ti&olr •oltttlosui v l th 
totr»»tetijpl«ai&oiiitiB io4id« liaYo also tMiea m^mmofA aa a 
f^ot ion of t«nparatu3r«. fba eoaoa&tratioa dtapaadaaea 
of Tleooolty data vara «c|>laiiiad la tiia Xli^lit of tliaora-
tieaX apiproaeliaa eitad a^va« 
oaatalioi&g 10»20tK»»40 9n& $C^ diftauBi* (t^ gr v«lgl^t} asS 
tl)O0« of tli«ir «o2«tioa« vith t«tnM»»lm^l«B»oiUlus lodMt 
hter9 !»•«& s«Mimrtd &» fuaeti^ia of ttsporfttixro imA ooMpo-
3itiOR« Th9 tos^raturo io^oadosioo of dostity of eolvo»t 
alzturo* and of ti^oi? «olutio&« ifltJi ^ «• ^ ^ ^^  
explaiaod t^ « liM^nt •<|aati<m of ^ o tjri^ 
/ • i^ • te (14) 
vhoro/ 18 t^ ft doaoity, a I0 tHo nogativo eXoi«» b la tte 
iatoreopt aad t ia tho abaolata taaparatura* fiia e i^iputad 
tralttoo of a fl»d b obtaioad t^ r lftaat»a%ttaraa f itt l i i i the 
data for pura aolvant asi tiiair ci^rraafoiiiliii^ aoJUitioaa 
&f #ivaa la fabXa X* Sha maaaurad vaXaaa of raXatlTa 
viaeooitiaa of the aoXatiana ara diaplajrad i s fabXa ZI* 
flw vleooaitiaa of aolvant aixturae i&araaaa aljaoat XlnaarXjr 
raaeltiiii; a saxlanafi m^d tlmn da^aaM vlth daaraaaia^ dl* 
elaetrio ooiiati»t of %h% »adl%ye» D ae &ajr ba aaaa la 
fl^ura 1 . Meiravay, tiia viaoo^ltlaa of fha ^ r a eonpo* 
a«Kta obtalaad by axtrapoXatlag tha plota of i varaua J) 
la Fl^ura 1 do aot oolaolda vlth thm raportad iraJbaaa, 
Sliaraforot It la appar«%t that tha plot of virermxm H 
darlataa fros Ita llaaarlty at althor aoda* Butk a dairla* 
tloa from Haasrlty of thst plot of Y ••IP««» ^ »ay ^ 
TkBiM 11 £>«a«it}r data of tetr»»n»hatflmBs^ni\m iodidt 
in dloxaaa-vattr i&lxtwras as a fuaotion of 
tM&poratttra 




































































































fABIM X| contlmi«A 
































































fiMM lU H^Xmtl'v rlBmBt^ data &t tatmb-a-lutsrl^ 
mm&mivm iodida ia dloxaiM*vatar alxturaa 



































































































































TAMM III ooatiimti 


































































































' V i x O L 
iu:. 
&ttil6«ited to thm wfximam (at ^^  5(^ of vat«r) obtalnad 
in XhB plot of >i Toroua ^ of vator as raportad ^ othara' 
«M.Gli» la tiaxn$ ia attrlbiita4 to thm fomatloa of apaeiaa 
cQ^CB^mATioD uMmwEHQS Of viscosiiriia 
7h«rtt la aa i&oraaaa ia tlia viaaoaity of aoXva&t 
nistura on tlia ai&dition of Ba^ SX (Xabia II), fh% Yiaeoaitir 
ooBpoaition data vera atusoaaafally axpXaiaad lagr Jonaa<4>ola 
a<|uatioii^'' vhioh ia liaittad in ita applieabilitjr to vitMa 
t ^ oonoaatration razi^ a 0*01 < ^ ^ 0«2« Aoaoxilia«i to t^a 
aquation (1) tha plot of the fuaotioa, < *^/>[^ - 0 / ^ 
•araua v^ aiiouM ba a atraight XiiM aa ima aetually boon 
feuEul ia I'i^iira 2 . thXm ftarthar iadioataa tlia applioa-
biiity of aquation (1) vitiiin tba aonoaatration ran^^ of 
aaaaiurwanta* Slaa valuaa of ( y/>;^ - 1)/ /^ «wa iaaat* 
'- o 
aquaraa fittad to tha aquati<m. 
( V / 7 o - 1)//C • A • B/C (t5) 
and tha Taluaa of tha paraaatara A and B tfaua obtainad 
ara givan in labia XII« It ia aridaat fYoa tabla that 
tha B ooaffieianta do aot irafy ragalarly vitb taaparatura. 
llo«eT«r, v& ovaraH daoraaaa in tha valua of 3 eoeffioiant 
ia obaarrad hy incraaaing th« taaparatura from 2^ to 4^^C% 
Quch a daeraaea aeocis to ba alaoat monotonoua ia tba eaaa 
5 jn ; x i u j ja;&M-auexoip ui iNi^ng j o i _ 3 / ^ ^ / ( r V ^ ) ^o s ;o id -^61 
21 >^.0l 
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^ABm 111% Conptttod p«raft»t«r« of I^oaUoA (13) 





















































































































of "Xt^ dioauMQ««^at«r sdxturt nod tMs arga«fi contrary to 
tho Indopondent natur* ot B with roepoot to tho t«Kporatur« 
In the a«!ko 0oXT«nt as rajKirtad )^ ftthmtm • ^eeroaao in 
tilt U valjuos with ineroaalsg t«apormtttr« liae alao b««B 
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obBorrod for ai^ uooua aolutlon of Bti^ lil \ii$ l ^ ot a l . 
Bo elgnifioanoo ooua4 be aeoordad to tha nagatlve Taluas 
of B in 2(^ dioxaaa-vatar mixtura at tMa i^Miaat. I t aairt 
hovaraTt ba reoallad that na^ativa TaXuaa of B vara obtalnad 
for aXlEali and halida lona of Xargar ion aisa in aquaoua 
aoitttioa^^ •'^ .^ 
*rba Tieooaitjr B ooaffiei^it can ba iatarpratad 
quantitativai^ bgr tha &in@tain aquation^^» 
vhara V ia tha totaX ToXuaa oecupiad fe^r %h» ions pmv 
xail l i l i tra of eioXiiticm, thXn aquation pradiote» tiiat tha 
^tn»%tkGit of an ion ahOttM inoraasa taa eoXtttion viiiooaity 
in proportion to i t a aiaot ahd tlka ijiex^tm ahould ba 
indaf <mdant of tamparatura in aa auob ae alaetroatrietiva 
aolvation i& indai»andant of taayaratura. Bat B ooaffioiant 
titv varioue tm^Xl alMali and halida ions iiaTa \ieQn ahoim 
to daviata from this bahaTiour* lor thaaa iona B raluaa 
daeraaaa vith inoraaain^ aiaa of tha iona irhila ineraaaa 
with ineraaaing t«&paratura, th is ia oontradiotar^ to tha 
hydration off act aynd vaa attributad to tha abil i ty of thaea 
i l . c 
tone to disrupt irattr structure In tl2«lr TiclBlty* fhsss 
ions ars, tilsrsforsg tsn&sd as strueturs lareaksrs at higbsr 
tsspsraturss. an the o t ^ r ^anA, i t has Wen point sd ott 
ti&at Btt^ m i s a strueturs miUcsr sal t in a^ iuscms solution. 
th% largs (C.H )^^ '^*' ions torn *iosbsrg* or olathrats typs 
struoturss vit^ watsr molsoulss in tJ s^ iaasdiats vicinity 
of thsir ^rocarbon cuains, th% snl^re«Bsnt of vatsr 
struoturs about ths taydroeartooa oimias of tlisss (C^Hg}.I 
ions would tsnd to inorsass th» looml Tisoosity of ths 
solvsnt as wall as B Talus. As ths tSKpsraturt incrsasss 
ths struoturs malCUis sffsct of Bu^ fiX mi^ dsorsass thtrsby 
causing a ds<»^sa6S in ths Talus of V* This WM^, t^^srsfars» 
attributes to ths ovsrall dsorsass in ths B Taluss with 
inorsasing t<3»mpsraturs. 
£hs concentration dspsnddnos of relatiTS vificosi-^ 
was also sucosssfully sxplainsd by s<|nation (7) t a modified 
form of ths i}onss<4>ols equation idd.det Brsslau and Killar^ 
ussd for the noet concentrated solutions (rsns* 0*2"{ M 
<^&.0). i'hs computsd values of the parameters obtained 
by least-squares f i t t ing the |^ />/ ^ data to aquation (7) 
ars given in Xabls XV. fhe values of volu&s fraotionf ^ 
vers oaloulatsd using the expression« |t • CV. By iss^via^ 
the values of k^ end k^ * ths values of ths sffeotive 
flowing voluiffie* ?^ were eoaputed as functions of oonesn* 
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?^ » •h^O • ( ik^C)2 ^ Ak^^hi - 7/^0^] /2k2^ <^ 6) 
aaii aire given in fsbl* V, f^o Tal»«e of V^  for all ti» 
•oltitioas of Bu^MX voro pXottoS att a f«»etioa of oono^i^ 
tratlon a« »iM>im in flgui^ 3 . I t ie «•!&«&% fr«m %h&»9 
figures tliat tilt •ffootiiw flovin^ volAasi** ?^ for Bii^ II 
In diox«tiio«>ir&t«r mlxtiiros ineroa^* with iner«ftiii»K OOBOOII* 
t ration* i^io VfOji&oo of V^ » on tlio otii^r iiend« inoronso 
vitli toKporatiKro in tiio em* of 10 BM 2 ^ aioacey&o-irator 
nixtoros «bil« dooroaa# in t&o eaM of 30 • 40• and SO^  
dioxan»Hr&t«r »ixturoa* flio ineraaea in V^  for Ba.MZ with 
i ta ineraaainiK ooneantration App9mr» to anggaat ion^dipoXt 
intaraeti<ma betvaan tha cation, Bu^ li^  and tha vatar i^la* 
oma^ a vhXeh ^iva riaa to aXaotroatriotiva ijjrdxution of 
^^4^9)4^^ iona* HoraoTory tha inoreaaa in aait eonaan* 
tration nsgr oauea disruption of tlia iiydratad eat ions in 
t&a following mtum^Tf 
!rkia aquilil»ri)iti raauXta in ralaaaing auooaaaival^ ssara 
tr9» *watar* into ti^ a ajratwi vliia^ oonaa<|nant3jr inoraasaa 
t ^ Talna of IT auooaaaival^ r* th9 addition of (€^fig)^^ 
iona, aeoording to tha Jba&itotaXiar trinoipla oMfte tim 
aquiJLibriun to th% diraotion vMeii fiumiahaa mora vatar 
ineraaaing tharabf tka offaetiva flowing iroluana* th\m 
tM&m ?t thi$ •ff«etiv« tXowin£ TOlaawi » \ iUtt ew/»oX) 
tor aoltttioiia of t«tr»-4i^>lyiit7l«nisiiiiai iodide 
ia diox«ii««Hrftt«r slxtiumt 
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l ouu- l ^ A ^ O l 
L- e 
l i a 
It ^e^ he &»nc2M9A tiimt Mg^«r the eolute coneeatx^tion 
^rdatdT vllX \m tbt rupture of v&t#r •fallibriioi emA the 
•elsiie of (C^ M I^^ Ii'^  lone ta ht effeetiTt to fXov v i U 
also be ipreater, lurthezKore, reealXln^ the earlier 
dieeuaalan of etrueture fiuydiig property of BuJlX in v&ter 
i t m&^ he pointed out that the deereaf»e ia "tee vailtte of Y^  
vith iaoreaiting tetsiperature in the eases of solutions 
coataixdn^ 30t 40# sad $0^ of didxsiis»ir&t«r nixtmres atlri-
hutea to the rupture of *elathrate-type* stmetttres thereof 
inereasias the relative auRher of soTia^ partielee* 7he 
deorease ia the valme of effeotive floviag i^luns i s 
fijurther supported hy the decrease ia viseosity irith tea|)e«> 
patur.. OB the otl»r lu^d. th . la.r.aM t» ti» Y, i« 10 
aad 20^ diexaae*vater eixtures ssens to be ooasisteat vith 
the tlieoretioal expeotatioa* 
Xa the ea@e of a givea solute ooaeeatratioa th«» 
effective floviag voloBe deoreases vith increasing veight 
per oeat of dioxane (fable ?)• this may be due to the faet 
that ai^  the quantity of dioxiai^ iaor^ases lesaer v i l l be 
the water @oleoule available to eonstruot stronger electro-
strietive i^dration thereby decreasing the effectITS flov^ 
in^ volia&e. aeiioe» i t &99 be esiphasised that viscosity i s 
not the oontrelling faotor for the aeas\irextent of ?.• 
Th»a the sffactive flowing volu&s shovs a qualitativs 
decrease vith an increase in the solvwEit viscosity vhitii 
l i 
! • al«o tiMorstioalljr .tustlflafi. thin Tl«ir app««7» to 
h9 SvatiMP sm^ortod 1^ tlm feet that th» moXaX vo^ uas* 
of Btt Jil la thoso 9ol¥«nt Blxturos doorosM irltli liieroai^ 
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